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nated will be a memorable experience. Let us 


send you the brochure describing this notable 


contribution to better microscopy. 
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The microscope is permanently clamped on the 
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ment has been made, it never changes. Carry 


SCOPICON, INC EAST 9th STR the unit anywhere; tilt it to the steepest angle, 
One. 51, N if you will; optical alignment stays fixed always. 
te 


Ye 
he _ngner resolution 
> 
Fag 
he 
Woe ty 
= 


with the Spince Model L 


ULTRACENTRIFUGE 


e VACUUM 
¢ 162 ml-40,000 rpm 
REFRIGERATED 


FULLY-AUTOMATIC features make the Spinco 
ModelL Preparative Ultracentrifuge operationally 
self-supervising. Simple speed- and time-controls 
are preset by operator and electronic unit brings 
rotor to speed, times run, and decelerates with 
smoothly operating automatic brake. 

Various sizes and types of interchangeable rotors 
mount in operating chamber with instantaneous 
coupling. Time between runs, using pre-loaded ro- 
tors, is less than a minute. Speed and vacuum are 
established almost simultaneously. Acceleration 
time for the 40,000-rpm rotor isonly four minutes. 


SAFETY FEATURES include automatic overspeed 
cutout; interlocks to prevent running at high 
speeds without vacuum in chamber and prevent 
breaking vacuum or opening chamber while run- 
ning at high speeds. Rotor chamber is encased in 
thick double steel guard. 
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UNIT Is SELF-CONTAINED, of worktable 


height, and requires only electric connection 
for installation. Spinco electric drive and 
gearing system are of types proved in more 
than 100,000 hours of actual field operation. 
Self-balancing feature eliminates weighing of 
loaded tubes. Controllable refrigeration holds 
rotors and contents at any temperature down 
to -5 C. 


In operation, the Model L applies forces 
up to 144,000 times gravity on 162 ml of 
material at a maximum speed of 40,000 rpm. 
Individual rotor tubes have sealing caps—are 
available in plastic or metal. Rotors provide 
second vacuum seal in quickly-detachable 
cover with integral lifting device. Wide selec- 
tion of rotors is available with largest holding 
1700 ml— 
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AAAS Grants and Prizes 


ly 1951 the AAAS awarded 46 grants-in-aid for 
research, using the income from its modest endow- 
ment funds, as well as special contributions received 
for this purpose. The amounts given each recipient 
were relatively small but, with the exception of two 
grants made by the Ohio Academy of Science to the 
Committee on Ohio Flora, they were given in support 
of individual projects. All but one of them were ad- 
ministered by affiliated academies of science, to each 
of which the AAAS remits $50 or a sum computed 
at fifty cents per academy member who is also a mem- 
ber of the Association, whichever amount is greater. 
Most of the academies have taken advantage of this 
arrangement, and a few of them match the amount 
made available from Association funds. 

For several years endowment funds have yielded 
somewhat higher earnings, and the Association is now 
in a position to offer annually a new grant of $500. 
This year the money will be drawn from the income 
of the A. G. Stillhamer Endowment Fund and will 
be awarded for a research project in the field of biol- 
ogy. A special research award for 1952, not to exceed 
$500, will also be made, and it is hoped that the names 
of the recipients can be announced at the St. Louis 
meeting in December. Additional details regarding 
these two research grants appear elsewhere in this 
issue, together with an announcement of the $1000 
Prize in the Social Sciences. 

The lengthening list of prizes and grants admin- 
istered by the Association has prompted a review of 
the relative merits of prizes, which are awarded for 
work already done and adjudged good, and of grants- 
in-aid, which are given on the basis of promise that 
significant work will be competently performed. At 
the present time the policy pursued by the Association 
is fortuitous, and in large part it reflects the wishes 
of the donors who have asked the Association to ad- 
minister gifts or bequests. The current thinking of the 
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Executive Committee favors the grant-in-aid, if only 
because the applicant, if adequately supported, may 
produce not merely something new, but something of 
the utmost significance in one of the fields of science. 
It should be noted that many of the recipients of 
prizes have turned the prize money back into re- 
search; few of them have regarded it simply as a 
windfall for which no further professional obligation 
was incurred. In retrospect there seems to be equal 
justification for the award of funds either to encour- 
age research or to recognize it after it is done. 

This year the awards that have been made, or that 
will be made as a feature of the 119th Meeting of the 
AAAS at St. Louis, are sufficient in number to war- 
rant listing, in order that readers of ScreNceE may 
know about this phase of the Association’s activity 
and interest. Complete lists of past recipients will ap- 
pear in the General Program and Directory. 
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before a scientific session at the annual meeting) 
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(provided by Eli Lilly and Company for a dis- 
tinguished contribution to medical science by a 
person under 35 years of age) 
AAAS-George Westinghouse Newspaper Science 
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AAAS-George Westinghouse Magazine Science 
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AAAS Thousand Dollar Prize in Sociology $1000 


(for sociological theory employing successfully 
methods used in the natural sciences) 
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Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine ; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulen; Indan; Isoascorbic Acid; Isopropyl- 
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Protamines ; Protoporphyrin; Pyridoxal; Pyridoxamine; 
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Spermidine; Spermine; Thioacetic Acid; Thiocytosine; 
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Tripyridyl; Trypsinogen; Tyrosinase; Tyrothricin; 
Urease; Uricase; Uridine; Vitellin; Xanthosine. 
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West 60th St. New York 23,N.Y. 
Telephone Ploza 7- 6317 


CAMBRIDGE 
ROCKING MICROTOME 


CUTS SECTIONS DOWN TO 1/5 MICRON 


15” x 7” x 8” 


This moderately priced instrument is designed specially 
for cutting extremely thin sections for use with the Elec- 
tron Microscope. The sections cut with this Microtome 
are ribboned, which makes it most convenient for studies 
of sections serially. Will accommodate Gillette razor 
blade or special Microtome knife. Fitted with magnify- 
ing lens for observing work in progress. 


Write for Bulletin L 293. 


CAMBRIDGE INSTRUMENT CO., " 
3748 Grand Central Terminal, New York 17, N. Y. 
PIONEER MANUFACTURER OF PRECISION INSTRUMENTS 


ENGINEERING CO., INC. - HAMDEN, CONN. 
BIO-ELECTRONICS DIVISION 


S-3 STIMULATOR: A low cost rectangular wave stimulator for 
student and laboratory use. The frequency, pulse width and out- 
put voltages are independently controllable in definite continuous 
steps. The repetition rate ranges from .5 cycles/sec. to 200 
cycles/sec.; with a single stimulus switch for manually obtaining 
lower repetition rates. The pulse width is variable from .1 to 3 
milli-seconds; voltage output from 0-1, 0-5 and 0-70 volts. A 
binding post for external triggering is also. provided. Signal mag- 
net connection also provided. Cabinet size—12” x 7” x 8”. Opera- 
tion — 115 volts, 60 cycles. 
Price $139.50 


PA-1 PRE-AMPLIFIER: A moderately priced 

pre-amplifier with excellent, stable character- 

istics. Designed primarily to be used with a stimulator for picking 
up and amplifying action potentials, its characteristics adapt it for 
many uses where a good pre-amplifier is required. It will amplify 
voltages in the range of 2 to 15,000 CPS. It is a four stage battery 
powered amplifier, and can be operated single ended or push pull 
in either the input or output stage. The first three stages are ca- 
pacity coupled with an input impedance of 10 megohms push pull 
or 5 megohms single ended. Direct coupling is used to the output 
stage which is the cathode follower type, thus improving its fre- 
quency response and providing good impedance matching at the 
output terminals. The gain of this unit is approximately 3500, and 
its rejection ratio of 10,000/1 assures minimum disturbance from 
interference. Calibrating voltages from 5-1000 microvolts in 8 
steps are provided. Cabinet size: 12” x 7” x 8”. Price $150.00 
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The Bell Telephone Laboratories Series of books 
is published by D. Van Nostrand Company. Other 
technical books by Laboratories authors have been 
published by John Wiley & Sons. Complete list of 
titles, authors and publishers may be obtained from 
Publication Department, Bell Telephone Laboratories, 
New York 14, N. Y. 


In their work to improve your telephone 
service, Bell Laboratories make discoveries in 
many sciences. Much of this new knowledge 
is so basic that it contributes naturally to 
other fields. So Bell scientists and engineers 
publish their findings in professional maga- 
zines, and frequently they write books. 

Most of these books are in the Bell Tele- 
phone Laboratories Series. Since the first 
volume was brought out in 1926, many of the 
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List of Subjects: Speech and hearing, mathematics, 
transmission and switching circuits, networks and 
wave filters, quality control, transducers, servomecha- 
nisms, quartz crystals, capacitors, visible speech, earth 
conduction, radar, electron beams, microwaves, wave- 
guides, traveling wave tubes, semiconductors, ferro- 
magnetism. 


books have become standards . . . classics in 
their fields. Twenty-eight have been published 
and several more are in the making. They em- 
body the discoveries and experience of one 
of the world’s great research institutions. 

Bell scientists and engineers benefit greatly 
from the published findings of workers else- 
where; in return they make their own knowl- 
edge available to scientists and engineers all 
over the world. 


BELL TELEPHONE LABORATORIES 


improving telephone service for America provides challenging opportunities 
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A READY REFERENCE 
That Will Save Time for You 


PRICE LIST 


Use this catalog as a‘‘one stop” source of 
supplies required in biological and microbio- 
logical research. ae 
It lists Amino Acids, Vitamins, Carbohydrates, RESEARCH 
Adenylates, Nucleates, Purines, Pyrimidines, 
Tetrazolium Salts, Enzymes, Microbiological 
and Bacteriological Media, Complete Animal 
Test Diets and Ingredients, and a wide range 


SPECIAL 
PRODUCTS 


Write for Your 


of Biochemicals for Investigational Use. Copy TODAY 
GENERAL BIOCHEMICALS, INC. 
® 60 LABORATORY PARK ° CHAGRIN FALLS, OHIO 


Extremely Accurate Temperature Control 
at any Point between 38°C. and 260°C. 


THE CASTLE HEAVY-DUTY HOT-AIR STER- Ee 
ILIZER is made of lifetime stainless steel ? 
with heavy insulation. A circulating fan 
provides full circulation of air... elimi- 
nates “hot” and “cold” spots .. . insures 
uniformity of 4°C. 


This Super-Standard Castle Sterilizer is 
electrically heated . . . is designed and 
built for constant, extra heavy work in the 
laboratory. Exceptional accuracy of con- 
trol enables you to use this sterilizer also 
as a drying oven. 


For complete information write: Wilmot 
Castle Co., 1212 University Ave., Roch- 
ester 7, N. Y. 


Accurate dial type thermometer provided 
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THE BIOLOGY 
PARAMECIUM 


BY RALPH WICHTERMAN, Ph.D. DEPARTMENT OF BIOLOGY, TEMPLE UNIVERSITY 


Coming December - Order Now At Advance Price $8.00 
AFTER OCTOBER 3ist REGULAR PRICE OF $9.00 WILL PREVAIL 


A most extensive treatment and coverage of a microscopic animal. Covers every aspect of 
the subject. Discusses organisms living in and upon paramecium; research technique, and 
the usefulness of paramecium in the study of fundamental problems in biology. Bibliog- 
raphy of 1,800 entries extending from year 1674 to 1952. An ideal reference book for teach- 
ers, students, and research specialists in protozoology, physiology, cytology, and genetics. 


A New Bacteriology Text Presenting the Place of Bacteria in the Biology of the Earth and 
Its Plant and Animal Inhabitants. BACTERIA is written for an introductory course, and 
offers an over-all discussion of the field. Presents bacteria and allied organisms as living 
things defining their structures, classification, activities, habitats, and their effects on man, 
other animals, and on plants. Includes up-to-date material on bacteria in the sea, viruses, 
bacterial warfare, bacteria in sewage, bacteria in food. Brief discussions of other micro- 
organisms such as fungi, algae, and protozoa are included. 


175 Illustrations ¢ 623 Pags $5.50 


USE HANDY COUPON BELOW TO ORDER TODAY 


The Blakiston Company 


LJ 575 Madison Avenue 105 Bond Street 
, New York 22, N. Y. Toronto 2, Canada 
Please send me the following books. 
(CD Personal Use (0 Check or Money Order Enclosed 
90-Day Examination Send C.O.D. 


The Blakiston 


(—0 BACTERIA by Thomas and Grainger $5.50 


* $9.00 After October 31st. 
Company 
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RADIO-ACTIVE 
STEROIDS 


Immediately 
Available 


Estrone 16-C* 


Activity per mg. 


Price per mg. 
2.7 microcuries 


$50.00 


Estradiol 16-C* 


Activity per mg. 


Price per mg. 
2.7 microcuries 


$65.00 


Progesterone 21-C™ 


Activity per mg. 


Price per mg. 
2.25 microcuries 


Desoxycorticosterone acetate 
21-C* 
Activity per mg. 
2.25 microcuries 


Form A.E.C. 374 and 
Form N.R.C, - C.R. 
247 (Canada) must ac- 
company each order. 


For further information, write to: 


Charles &.Frosst & Co. 


P. O. Box 247 


Montreal, P. Q. Canada 


UNITRON MICROSCOPES 


at 
unbelievably _ 
low 


prices 


200-300 POWER MICROSCOPE SET 
The complete laboratory for the naturalist. Set includes pre- 
cision-built microscope | with rack and pinion focusing, 2 eye. 
pieces, lamp, 12 blank slides, tweezers, 


etc., wooden carrying ro complete, only $29. 95 
80-500 POWER TRIPLE NOSEPIECE 


The optical performance of a research 
instrument at a fraction of the cost! 
Achromatic objectives: 10x, 20x, 40x. 
Eyepieces: 8x, 12.5x. Rack and pinion 
focusing. Fitted $4 
y $49.95 
OTHER MODELS AVAILABLE 
200x rack and pinion $11.95 
revolving eyepiece 
0-250x double nosepiece 22.50 
ALL OINSTRUMENTS FULLY GUARANTEED 
ostpaid except on .D.’s 
Send check or money order or wule for 
illustrated literature to: 


UNITED SCIENTIFIC CO. 


204-6 Milk St., Dept. R-92, Boston 9, Mass. 


GLASS ABSORPTION 
CELLS KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
— 
1o-Colorimeters — Com: tors — 
ards—Klett Reagents. 


Klett Manufacturing Co. 


179 East 87 Street, New York, New York 
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POLAROID CORPORATION 
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gives Industry the Answers to Better Methods and Products 
ip the betterment of old products, served as a powerful tool of re- Absorption Analysis equipment 
in the development of new, search. may have the answers you seek 
Noretco X-ray Diffraction is the Its analysis of the structure of in your own research operation. 
atomic “third degree” — giving the silver particles in the photo- Ask your research director to ar- 
eal America’s leading manufacturers graphic image of the Polaroid range for a free consultation at the 
— answers they could get in no other one-minute Land Camera played a North American Philips Applica- 
way of questioning. part in the development of that — tion Laboratories. Here at the dif- 
famous instrument. fraction center of the world — the 
A Dramatic Application : 
a Z . Its analysis of the Polaroid H- Welcome mat is always out. 
In everyday use at the Polaroid Type polarizer used in sunglasses 
Corporation laboratories since the and military filters immediatel 
day it was installed, Noretco yielded a key clue to its structure 
X-ray Diffraction equipment has and to the structure of related Aluminum Company of America 
complex iodine systems, which The apreras we Wilcox Tube Company 
could not have been uncovered by Boston University 
any other method. Champion Spark Plug Company 
Colgate-Palmolive-Peet Company 
Saves Time, Money, Materials Columbia University 
Spectrometry, Fluorescence and Johns-Manville Research Center 
Milwaukee Gas Specialty Company 
Sperry Gyroscope Company 
United States Steel Company 
Westinghouse Electric Corporation 
PRODUCT OF NORTH AMERICAN 
d COMPANY, INC. 
Serving Science and Industry Dept. IJ-9 * 100 East 42nd St., New York 17, N. Y. 
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LIFE EXPECTANCY 


LABORATORY 
MICROSCOPES 


Frictionless Dynoptic design reduces wear .. . 
gives you unequalled focusing ease . . . 

adds many years to the life of your Bausch & Lomb 
Laboratory Microscope. Entire fine focusing 
system floats on ball bearings and rollers. . . 

never binding, never drifting out of focus. 


To this, and the many other long-life 
mechanical features, is added the world’s finest 
optical system, resulting in 

the world’s finest laboratory microscope. 


Wile for FREE DEMONSTRATION and LITERATURE. See for your- 
self how Bausch & Lomb Dynoptic Microscopes out-perform any labo- 
ratory microscope ever made. Bausch & Lomb Optical Co., 642-30 
St. Paul St., Rochester 2, N. Y. 
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Nucleic Acid Content of the Squamous 
Cancer Cell 


Robert C. Mellors,* John F. Keane, Jr., and G. N. Papanicolaou 
Sloan-Kettering Institute and Pathology Laboratories, Memorial Center for Cancer 
and Allied Diseases, and the Departments of Pathology and Anatomy, Cornell 
University Medical College, New York 


S A RESULT of the chemical analysis and the 
particle count of nuclear suspensions derived 
from the tissues of several mammalian ani- 
mals, it has been shown (1, 2) that the quan- 

tity of desoxypentose nucleic acid (DNA) of the 
nucleus is constant for the interphase somatie (dip- 
loid) cells of a particular species, that the amount in 
diploid nuclei is very similar for different species of 
mammals, and that this quantity is twice that of hap- 
loid nuclei. This concept of the relative constancy of 
the DNA of the interphase nucleus has been extended 
to other classes of animals (3). 

Although exceptions have been noted (4), micro- 
photometric methods for the determination of the rela- 
tive DNA in Feulgen-stained nuclei in the tissues of 
higher animals confirm this concept (5-10) and indi- 
cate that some tissues, notably the liver and the pan- 
creas, contain nuclei with one, two, and four times the 
diploid amount of DNA (11). High order polyploidy 
and correlating DNA values are observed in lower ani- 
mals (11); studies on the cells of plants show either 
ineonstaney (12) or constancy (13) of the DNA per 
nucleus; and under other conditions, the DNA per 
nucleus is observed to be altered spontaneously (14— 
16) or experimentally (14, 17-19). A permissible ap- 
praisal of the published data is that, although there 
is often a certain average and modal quantity of DNA 
per nucleus in a particular type of cell, there is a 
frequent occurrence of values that are greater and 
lesser than this modal quantity. Such a dispersion of 
values may be due to actual variations in the composi- 
tion of the nucieus and to experimental errors in the 
methods of measurement. 

A number of investigations have dealt with the rela- 
tive content of DNA and on properties related thereto 
in normal and neoplastic cells (5, 6, 20-35). The DNA 
content per nucleus as determined chemically is about 
twice as great in the Ehrlich ascites tumor of mice 
as in normal somatie cells of this animal (24, 25, 28), 
and this finding is confirmed by the microphotometric 
analysis of individual cells (6). Among the pertinent 
cytological observations on clinical material are the 
increases in the nuclear volume (36), the chromosome 

2 This work was done under a Damon Runyon Senior Clin- 
ical Research Fellowship of the American Cancer Society 
and was supported in part by a research grant from the 


National Cancer Institute, National Institutes of Health, 
USPHS. 
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volume (37-39), the ultraviolet absorption caused by 
nucleic acids (20), the Feulgen-stained DNA (34-35), 
and the affinity for basic dyestuffs of certain types of 
eancer cells. 

The purpose of the present paper is to determine by 
microabsorption spectroscopy the quantity of nucleic 
acid in nuclei of epithelial cells of the mucosa of the 
human cervix uteri and of squamous cancer cells 
originating in this tissue. The total quantity of nucleic 
acid is estimated so that the data pertain to the sum- 
mation of DNA and of ribose nucleic acid (RNA) and 
not to a particular type of nucleic acid. 


MetHops 


Cytological material. This consists of cells that are 
obtained from the pars vaginalis of the cervix uteri 
by the use of a cotton applicator moistened with 
physiological saline solution or by means of an aspir- 
ating pipette. The applicator is rolled onto slides of 
optically polished quartz (Corning Vycor No. 791) so 
as to distribute the cells without compression and dis- 
tortion. The slides are immediately placed in anhy- 
drous glycerin, in about one third of the cases, or in 
10 per cent formalin-saline; all are promptly mounted 
in glycerin with a quartz cover slip and a paraffin 
seal and are then available for the selection of cells 
for microscopic analysis. 

Duplicate specimens are taken for staining by the 
method of Papanicolaou (40). The stained prepara- 
tions are studied, and, with this background of experi- 
ence and by means of a phase microscope, representa- 
tive and nondegenerated epithelial cells are selected in 
the unstained slides and are classified by the morpho- 
logical criteria of Papanicolaou (41) as follows: Class 
I: negative; epithelial cells, such as squamous and 
parabasal cells, with no atypical or abnormal features ; 
Class II: negative; atypia, but no abnormal features; 
Class III: abnormal features, suggestive of, but not 
conelusive for, cancer cells; Class IV: fairly conelu- 
sive for cancer cells; Class V: conclusive for cancer 
cells. 

The material on which this report is based was ob- 
tained from twenty patients of whom, as shown by 
biopsy, eleven are negative for uterine cancer, seven 
have squamous or epidermoid carcinoma of the cervix, 
and two have intra-epithelial squamous carcinoma of 
the cervix. Cells of Class I and Class II were obtained 
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from the noncancerous group, and those of III, IV, 
and V from the cancerous group. 

Microspectrography. The analytical instrument, re- 
ferred to elsewhere as system II (42-43), consists of 
an ultraviolet light source, reflecting microscope (nu- 
merical aperture, 0.56), and quartz spectrograph. The 
microscope condenser focuses the continuous spectrum 
(wavelength, 0.2-0.4 ») of the source on the object, 
such as a cell and the adjacent mounting medium, and 
the reflecting objective images the object on the 
entrance slit of a spectrograph (42, 44). The images 
are dispersed in the spectrograph and refocused on a 
photographic plate (Kodak 103-0 UV or Tri X Pan, 
type B) as a series of overlapping monochromatic 
images, referred to as a microspectrogram. The objec- 
tive magnification is 50; thus, with an entrance slit 
100 » in width, the light admitted to the spectrograph 
may be considered as passing through successive 
square areas of the object that measure 2 by 2p or 
4u?,. By the nature of the microspectrographic pro- 
cedure, the light transmission is integrated over this 
object area, the image of which becomes essentially 
homogeneous. 

Standard methods of photographic photometry are 
used (45): plate calibration is carried out by means 
of a rotating sector, and photographie developing 
conditions are rigorously controlled. A recording den- 
sitometer with an illuminating aperture 50u in 
diameter is used to scan the microspectrogram in one 
direction in order to relate the absorption with wave- 
length, and in the other direction to determine the 
absorption in various morphological components. In 
this investigation, more than 1000 plates were utilized, 
and a minimum of 24 microspectrograms were re- 
corded on each cell, with varying conditions of time 
of exposure, width of slit, and focus. A quantitative 
analysis of about one third of the accumulated spec- 
tra is reported herewith. 

Calculations. A graphic computation is made of the 


extinction By =log,0 7 ) at various wavelengths of 


light from 240 to 350 mu where J, is the incident in- 
tensity, and I is the transmitted intensity of light 
with wavelength 4. In nuclear material a broad ab- 
sorption band occurs in the region 250-280 mu with 
an extinction maximum, designated F,,o, in the region 
of 260+5 mn, 

The quantity (Q) of nucleic acid per nucleus is 
given by the expression: 


where C is the concentration of nucleic acid, and V 
is the volume of the nucleus expressed in appropriate 
units. 

The concentration, as given by the Bouguer-Lam- 
bert-Beer law, for the absorption of radiation by a 
solute molecularly dispersed in a nonabsorbing sol- 
vent is: 


and ¢, is the specific extinction coefficient, which for 
nucleic acid is 20 (the extinction at 260 mu for a con- 
centration of 1 g/l and an optical path of 1 em). 

The volume of the nucleus when treated as a flat- 
tened (oblate) spheroid approaches that of an en- 
closing elliptical cylinder with surface area A =x ab, 
and thickness 7, so that 

V=A:l=rab:l, 

where a and b are the semimajor and the semiminor 
axes, respectively, of the nuclear surface, and 1 is the 
thickness. 

For an ellipsoid, the volume is two thirds that of 
the enclosing elliptical cylinder, and 


2 2 

The quantity of nucleic acid per nucleus, for the 
ease of the elliptical cylinder, becomes 
_ Exo A 
where A is in em? and @Q is in g. If A is expressed in 
u?, the equation becomes 

2 


-10* g. 


* Ta’b’ 


g, 

where a’ and b’ are the nuclear semiaxes in », which 
may be accurately measured from phase photomicro- 
graphs (500-1000 times enlargements) of the cell 
nuclei. The computations of Q values in this paper are 
made on the basis of both an elliptical cylinder and an 
ellipsoid, the values in the latter being two thirds 
that for the cylinder. The uncertainty in the compu- 
tation resides in the fact that at the time this work 
was undertaken, there was no method for the exact 
determination of the three-dimensional spatial con- 
figuration of the nuclear volume. Recent observations 
in our laboratory by means of multiple-beam interfer- 
ence microscopy indicate within an accuracy of 0.02 » 
that the optical paths (product of thickness and re- 
fractive index) in isolated, optically homogeneous 
nuclei are those to be derived from a volume that is 
intermediate between an ellipsoid and an elliptical 
eylinder. 


RESULTS 


Nuclear extinction. The average values of the ex- 
tinction at 260 mu, H.,.., are given in Table 1 for the 
nuclei of epithelial cells of the cervix uteri. As pre- 
viously stated, the extinction as determined from a 
microspectrogram is the integrated value for a cen- 
tral 4? area of the nucleus. Cells of Class I and 
Class II combined have extinctions of the order of 0.24 
and 0.33, whereas those of Class III and of IV and V 
combined have values of 0.51 and 0.54, respectively. 
The differences between the negative Class I and Class 
II combined and the abnormal Class ITI, or between 
the negative classes and the cancer classes, IV and 
V, combined, are statistically significant and have, by 
chance alone, a probability of occurrence of the order 
of one in a few thousand to one in several thousands. 
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TABLE 1 
NUCLEAR EXTINCTION AT 260 My* 
(Epithelial Cells of the Cervix Uteri) 
Comparison 
Cell class No. 
Eno SD 

or type cells Classes A SEA x An 
I and II (Sq) 23 .24 -10 Sq and Pb .09 04 2.2 
I and II (Pb) 21 33 15 (Sq and Pb) and (III and IV and V) 25 04 6.2 
III 20 51 .22 III and Pb 18 05 3.5 
IV and V 31 54 23 (IV and V) and Pb 21 05 4.0 


* Average nuclear extinction at 260 mu, Hoo; standard deviation, SD, of average; difference, A, between classes ; stand- 


A 
ard error, SEA, of this difference; and ratio, Sha’ which for values greater than 3 indicates an extremely remote prob- 


ability of occurrence of the difference by chance alone. Symbols: Sq, squamous; Pb, parabasal; I—V, classification of 


Papanicolaou. 


Nuclear dimensions. The nuclear semiaxes (the larg- 
est and the smallest), the nuclear areas computed as 
ellipses, and the volumes calculated as ellipsoids are 
given in Table 2 for a random sample of epithelial 
cells of the cervix uteri. The average area of the 
nucleus is 62 4? for I and II combined and 112 »? for 
Class III and IV and V combined, and the average 
volumes are 335° and 760°, respectively; that is, 


the nuclear volume of the category of abnormal and 
eancer cells is approximately twice that of the class 
of normal and atypical cells. 

Nucleic acid content. The nucleic acid content per 
nucleus in resting (interphase) epithelial cells of the 
cervix uteri is given in Table 3. The values have been 
computed from the extinction at 260 mp as measured 
for individual nuclei and for two representations of 


TABLE 2 


NUCLEAR SEMIAXES, AREAS, AND VOLUMES* 
(Epithelial Cells of the Cervix Uteri) 


Cell class No. Semimajor Semiminor — j Vol 

2 = 

or type cells sD sD mab xad (u*) 
I and II (Sq) 58 4.8 1.3 3.8 0.8 57 290 
I and ITI (Pb) 52 5.1 1.0 4.3 0.7 69 395 
I and II (total) 110 4.9 1.2 4.0 14 62 335 
III 27 6.7 1.9 5.0 1.1 105 698 
IV and V 27 7.2 1.8 5.3 1.7 120 845 
III and IV and V 54 7.0 1.9 5.1 1.5 112 760 


* Average nuclear semimajor axis, a, and semiminor axis, b, in w; standard deviation, SD, of these averages; average 
nuclear area, in p* and volume (as an ellipsoid) in p*. Symbols as in Table 1. 


TABLE 3 


Nucteic Acip CoNTENT PER NUCLEUS* 
(Epithelial Cells of the Cervix Uteri) 


Nucleic acid per nucleus, 10-” g 


Determined by Q= 4 Theoretical, Q@ = K2" 
Cell class No. cells 
Elliptical cylinder Ellipsoid 
K=45 K=3 n 
Av sD Av 
I and II 24 9.3 5.0 6.2 9 6 1 
III, and IV and V 34 35 23 
Subgroup 1 17 17 4.4 1l 18 12 2 
“7 2 8 38 2.5 25 36 24 3 
oF 3 9 67 9.8 45 72 48 4 


* Average nucleic acid content per nucleus determined by microspectroscopy of individual nuclei and computed for a 
nuclear volume that is an elliptical cylinder and an ellipsoid ; and theoretical, geometrical progression of values estimated by 
the expression Q=K2", where K is a constant for a species and n is an integer. 
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the nuclear volume, namely, as an elliptical cylinder 
and an ellipsoid (two thirds the volume of the ellip- 
tical cylinder). As caleulated for an elliptical eylin- 
der, the values are 9.3x10-1* g nucleic acid per 
nucleus in I and II combined, and 35 x 10-1? g in Class 
III and IV and V combined. There is, however, a 
trimodal distribution of values in the class of abnor- 
mal and cancer cells, as shown in Fig. 1, and the aver- 
ages for the subgroups are 17, 38, and 67x 10-™* g, 
respectively. A hypothetical envelope of points is 
given in Fig. 1 by normal frequency-distribution 
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NUCLEIC ACID PER NUCLEUS, 10~” GM. 


Fic. 1. Frequency of occurrence (ordinate) of certain quan- 
tities of nucleic acid per nucleus (abscissa) for cells of 
Class I and Class II combined (upper graph) and of Class 
III and Class IV and Class V combined (lower graph). 
Values computed for the nucleus as an elliptical cylinder. 
Each dot signifies an observation. Smooth curves have 
maxima at the average value for the class or the sub- 
group. 
curves, which have maxima in the neighborhood of 
9x10-?2 g for Class I and Class II combined and at 
18, 36, and 72x 10-12 g, respectively, for the sub- 
groups of Class III and Class IV and Class V com- 
bined. It can be computed from the data in Table 3 
that the averages for values enclosed by a given curve 
in Fig. 1 differ from those of the adjacent distribution 
by five or more times the standard error of the dif- 
ference. Thus, the distributions are statistically dis- 
tinct. 

When computed for an ellipsoid, the values are 
6.2 x 10-1" g per nucleus in Class I and Class II com- 
bined, and 11, 25, and 45x 10-1? g, respectively, for 
the subgroups of the abnormal and cancer cells. The 
frequency distribution curves for the envelope of 
points then have maxima in the neighborhood of 6, 
12, 24, and 48 x 10-?* g, respectively. 


If there is a geometrical progression in the average 
quantity, Q, of nucleic acid per nucleus in one eell- 
class as compared with another, the value, Q, may be 
represented by the expression 

where K is a constant and n is an integer. The rela- 
tion and the agreement between the Q values, both as 


determined by microspectroscopy and as computed by 
the foregoing expression, are given in Table 3, where 
n=1 for interphase normal epithelial cells and 
n=2, 3, 4 for interphase squamous cancer cells. 
Despite the agreement, however, it must be empha- 
sized in view of the askewness of the distribution of 
the points in Fig. 1 and because of the errors in 
cytometry and microspectroscopy that this may repre- 
sent an oversimplification in the interpretation of the 
data. 

An analogous expression for the average quantity, 
Qpna, of DNA per nucleus is given by 

= 2", 

where Kpy, is a constant for the cells of a species 
and m is an integer. The value of Kpy, as derived 
from the literature is of the order of 3x10-? g for 
mammalian cells (1, 2), and » has the value n=0 for 
haploid (germ) cells; »=1 for interphase diploid 
(somatic) cells; n=2 for dividing diploid cells; and 
n=2, 3... for various orders of polyploidy. If a 
geometrical progression in the average quantity of 
DNA per nucleus does occur, it is quite possible that 
the frequency distribution of cells (both resting and 
dividing) with respect to the » values will be a char- 
acteristic expression of the pattern of growth of a 
tissue. The envelope of points for the tissue will be 
the integral, with respect to the n values, of the fre- 
quency-distribution curves of the component cells. 

The geometrical progression in the total nucleic acid 
content of the interphase nucleus of the squamous 
cancer cell is consistent with the general concept of 
growth by reduplication and division (46-49). Since 
nucleic acids are prominent constituents of chromo- 
somes (20, 50-52) and of nucleoli (20), the increase 
in the nucleic acid content of the single nucleus of 
the interphase cancer cell—or of any other cell—is 
conceivably related to the following mechanisms of 
growth: an acquisition of an even integral multiple 
of the fundamental number of chromosomes (poly- 
ploidy); a reduplication of the mass of individual 
chromosomes without division (endomitosis and poly- 
teny); and a geometrical increment in the hetero- 
chromatin or in the nucleolar (RNA) apparatus. It 
is of interest in this regard that certain cancer cells of 
man are found to have, relative to normal cells, a two 
and four times greater volume of the nucleus (36), 
the mass of which has long been held to be related 
to the number of chromosomes (46); a two to four 
times greater volume of the individual chromosomes 
(38); an even multiple of the basic number of nucleoli 
(38) ; even, odd, and nonintegral multiples of the fun- 
damental chromosome number (29, 30, 53-55); and 
many morphological abnormalities of the chromosomes 
(29-30, 53-55). It is intriguing to think that the 
nucleic acids themselves may perpetuate these altera- 
tions in the cell. Aside from such considerations, the 
observations reported herewith have tangible bearing 
upon the cytological diagnosis of cancer. 

Upon the completion of the foregoing study, it was 
apparent that there were two conditions which ideally 
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should be, but were not, fulfilled in this or in con- 
temporary microspectroscopie work of a similar kind : 
(a) the nuclei should be optically homogeneous, and 
(b) the nuclei should be randomly studied. Utilizing 
mechanical procedures for the homogenization and the 
conversion of tissues into suspensions of nuclei and 
with controlled conditions of mounting, it has been 
possible in recent work to fulfill conditions (a) and 
(b). The nuclei are optically homogeneous as shown 
by phase and interference microscopy which measure 
differences in optical path of the order of 0.024. A 
preliminary comparison of nuclei so derived from nor- 
mal cells and cancer cells of certain tissues of the 
mouse indicates a difference in nucleic acid content 
substantially similar to that reported herewith for a 
tissue of the human being. 
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News and Notes 


Wildlife Disease Association 


“In conjunction with the seventeenth North Ameri- 
ean Wildlife Conference, held in Miami, Fla., March 
17-19, a number of investigators met informally and 
officially organized the Wildlife Disease Association. 
During the previous year a preliminary draft of a 
statement of scope and purpose had been prepared 
by Drs. Bell, Cheatum, and Jellison. This was circu- 
lated among other members of a committee, and their 
suggestions were incorporated into the statement 
where it seemed justified during discussion at the 
Miami meeting. The revised statement is as follows: 


The practice of wildlife management in North America 
has attained the status of a recognized profession. As pro- 
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fessions go, it is a youthful one, but the responsibilities 
with which it is charged are heavy. It is asked to manage 
desirable populations of wildlife species so that they may 
be at least maintained and, in many instances, increased 
beyond their current numbers. On the other hand, the 
profession is charged with the control of nuisance species 
whose populations are believed to conflict so excessively 
with human health and economy, or with the welfare of 
more desirable species of wildlife, that their reduction 
appears warranted. 

Much more knowledge than is currently available is 
required for judicious handling of many of the problems 
ineident to managing wildlife populations. There are 
natural limitations to the abundance of all species, limi- 
tations that are affected by climate, food, and natural 
enemies. 

Among the natural enemies, diseases are of great im- 
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portance in their effect on wildlife populations. This 
phase of wildlife research needs more attention and co- 
ordination than it has received heretofore. The identifica- 
tion, epizoology, and significance of diseases are subjects 
of investigation by private, state, and federal agencies. 
Some of these agencies are primarily concerned with wild- 
life diseases as they bear on public health, others as they 
may affect animal industry. State and federal conserva- 
tion agencies are often primarily concerned with disease 
factors limiting wildlife resources. The importance of 
some of the disease agents to the public health, the live- 
stock industry, and the populations of wild animals has 
already been demonstrated. A closer working relationship 
is needed between all the investigators whose work is con- 
tingent on wildlife disease problems. The Wildlife Disease 
Association has been formed to achieve this coordination 
among fields, including population dynamics, nutrition 
and nutritional diseases, animal pathology, bacteriology, 
virology, parasitology, immunology, toxicology, therapeu- 
ties, and related subjects. 

The association should eventually consider ways and 
means of effectively advising on the organization of wild- 
life disease studies in areas not adequately serviced for 
this type of work and to provide information on the kinds 
of assistance now available from diagnostic laboratories. 

It is the intention of the association to establish a news- 
letter or some other form of communication for dissemi- 
nating matters of concern to members of the association 
and other interested agencies or persons. 

Scope and purpose of the association shall be to: (1) 
compile a directory of workers and their specialties in 
this field; (2) channel pertinent information on current 
studies and developments to members of the group; (3) 
provide a means for dissemination of information to 
organizations concerned with wildlife management, public 
health, and animal health; (4) provide opportunities for 
discussion of mutual problems through an annual meet- 
ing held in conjunction with the North American Wildlife 
Conference. 


It is planned that a full day of informal discussion 
will be arranged in conjunction with the eighteenth 
North American Wildlife Conference, which is to be 
held in Washington, D. C., March 9-11, 1953. The 
Wildlife Disease Association will probably meet on 
March 8. 

Anyone interested in becoming affiliated with this 
association should communicate with Carlton M. Her- 
man, Patuxent Research Refuge, Laurel, Md., or with 
one of the other members of the committee. 


J. F. Beit 

W. B. 

E. L. CHEatTuM 
I. MoT. Cowan 


W. L. JELLISON 

N. D. Levine 

M. N. Rosen 

C. M. Herman, Chairman 


Scientists in the News 

William Benesch, graduate physicist at Johns Hop- 
kins University, has been awarded a fellowship by 
the Belgian-American Educational Foundation, to 
work in the laboratories of the Astrophysical Institute 
at Liége. He will also visit other institutes in France, 
Italy, Germany, and England, consulting with astro- 
physicists interested in his field. 


Lewis K. Dahl has joined Brookhaven National 
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Laboratory as chief of the Medical Research Service 
in the hospital. He was formerly assistant physician 
in the hospital of the Rockefeller Institute for Medical 
Research in New York City. 


Maurice J. Day, metallurgical engineer at U. S. 
Steel Co., Pittsburgh, has been named manager of the 
materials and processes division at Armour Research 
Foundation of Illinois Institute of Technology. He 
sueceeds W. A. Casler, who has been acting manager 
of the division since May 1951. Mr. Casler continues 
as assistant director of research and manager of pro- 
gram development. 


George Glockler, head of the Department of Chem- 
istry and Chemical Engineering at the State Univer- 
sity of Iowa, has been awarded the 1952 Iowa Medal 
of the American Chemical Society’s Iowa Section. 
Now on leave from his academic post, Glockler is di- 
rector of the science division of the Office of Ordnance 
Research, Durham, N. C. The Iowa Award, consisting 
of an engraved medal, is presented annually to an 
Iowa chemist or chemical engineer for meritorious 
achievement in fundamental or applied chemistry. 


C. Gilbert Goss, development engineer in electronic 
cireuitry at Oak Ridge National Laboratory for the 
past several years, has joined Radiation Counter 
Laboratories, Ine., as director of electronic research. 


John D. Green, formerly of Wayne University Col- 
lege of Medicine, has joined the Department of Anat- 
omy, University of California School of Medicine at 
Los Angeles. 


Samuel C, Harvey, professor of surgery in oncology 
at the Yale School of Medicine, and Roscoe H. Suttie, 
professor of civil engineering in the School of Engi- 
neering, have retired from active teaching at Yale 
University. Dr. Harvey became resident surgeon in 
1919 at the New Haven Hospital and also instructor 
in surgery at the Yale School of Medicine. In 1924 he 
was appointed William H. Carmalt professor of sur- 
gery, the chair he held until his appointment in 
oneology in 1947. In his retirement, Dr. Harvey will 
be William H. Carmalt professor emetitus of surgery. 
Professor Suttie started as an instructor in civil engi- 
neering in 1913 and, after spending a year as assistant 
engineer in the U. 8. Geological Survey, returned to 
Yale as assistant professor of civil engineering and 
became a full professor in 1944. His chief interest has 
been sanitary engineering. 


Carl F. Holden (USN, ret.) has been elected presi- 
dent of Federal Telecommunication Laboratories, Inc., 
Nutley, N. J., research unit of International Telephone 
and Telegraph Corporation. Harold H. Buttner, who 
had been president of Federal, will assume duties as 
vice president of I. T. & T., coordinating the research 
and development activities of the parent company. 


Former President Herbert Hoover has received the 
award “Engineer of the Century” from the Northwest 
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Engineering Centennial. Mr. Hoover has been a mem- 
ber of the AAAS for half a century, having joined 
the Association in 1902. 


John L. Kask, assistant director of the Fish and 
Wildlife Service, has been appointed a U. S. member 
of the Inter-American Tropical Tuna Commission 
and the International Commission for the Scientific 
Investigation of Tuna, succeeding Milton C. James, 
who retired as assistant director on March 31. Dr. 
Kask has recently attended the fourth meeting of the 
Inter-American Tropical Tuna Commission held in 
San José, Costa Riea, Aug. 13-15. 


Garth S. Kennington has joined the faculty at Law- 
rence College as assistant professor of biology, re- 
placing Robert M. Chew, who has been appointed an 
instructor in zoology at the University of Southern 
California. 


Merle Lawrence has been appointed associate pro- 
fessor of physiologic acoustics, Department of Oto- 
laryngology, University of Michigan Medical School. 
He has been associate professor of psychology, 
Princeton University. 


The Damon Runyon Memorial Fund for Cancer 
Research, Inc., has made a fellowship grant to Gladys 
M. Mateyko, a research assistant in the biology de- 
partment laboratories at New York University. Her 
research will center on the single cell and specific 
cellular areas that are isolated for individual study. 
Her work is aimed at the eventual diagnosis of cancer 
from a single cell. 


Paul W. Merrill is retiring after a 33-year astro- 
nomical career in Pasadena. Dr. Merrill is a staff 
member of the Mount Wilson and Palomar observa- 
tories, operated jointly by California Institute of 
Technology and the Carnegie Institution of Wash- 
ington. He joined the Mount Wilson staff in January 
1919. Since 1939 he has been editor of the observatory 
publications, and in 1949 he was appointed a member 
of the Observatory Committee, which determines sci- 
entific policies for both Wilson and Palomar. He was 
a councilor and vice president of the American Astro- 
nomical Society, and has been president of the Astro- 
nomical Society of the Pacific. 


Inger Onshuus, Farmaceutisk Industri, Oslo; Mahir 
Colakoglu, University of Ankara, Turkey; Perttie V. 
Laakso, University of Helsinki, Finland; and M. de 
Barros Ferraz, Instituto Agrondmico of Campinas, 
Sio Paulo, were recent visitors at the Eastern Re- 
gional Research Laboratory, Philadelphia. 


The Ebert Medal for distinguished pharmaceutical 
research was presented to Lloyd M. Parks, of the 
University of Wisconsin School of Pharmacy, at the 
American Pharmaceutical Association’s centennial 
convention in Philadelphia. Dr. Parks has been a 
member of the Wisconsin faculty since 1938 and this 
year is chairman of the A.Ph.A. Scientific Section. 
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The magazine Archivos de Medicina Internacional, 
published by the Washington Institute of Medicine 
for doctors in Mexico, Spain, and all the countries 
of South Ameriea, has devoted a recent issue to the 
work of Leonard J. Ravitz, of Duke University, on 
electrical measurements and treatment in mental ill- 
ness. The feature article was entitled “Fenémenos 
electrociclicos y estados emocionales.” 


William Reiner-Deutsch has been invited to deliver 
a lecture before the Ophthalmological Society of the 
East of France in December. Dr. Reiner-Deutsch is 
director of laboratory research, Department of Re- 
search, New York Eye & Ear Infirmary. 


Henry T. Skinner has been appointed director of 
the National Arboretum, Washington, D. C. Dr. 
Skinner, for the past 12 years curator of the Morris 
Arboretum in Philadelphia, sueeeeds B. Y. Morrison, 
who retired this past year. 


Royal W. Sorensen, professor emeritus of electrical 
engineering, has retired from California Institute of 
Technology after a 42-year career, the longest service 
record of any Caltech faculty member. He plans to 
continue his high voltage equipment research and will 
also supervise the construction of 200,000-ampere 
current-testing equipment, being built on the campus 
to his design. 


Adolph J. Stern, chairman of the Department of 
Chemistry at Wagner College, has been appointed 
dean of the college, following a ten-year association 
with Wagner. In 1942 he was appointed instructor in 
the department, and in 1950 he was chosen chairman. 


He has also been director of the summer session since 
1947. 


Roger W. Truesdail, president, Truesdail Labora- 
tories, Ine., Los Angeles, has been invited to address 
European university and technical groups in Oslo, 
Bergen, Stockholm, Gothenburg, Copenhagen, Amster- 
dam, Brussels, Paris, and London. His subject will 
be “The Role of Commercial Laboratories in Indus- 
trial Research in the USA” and “Recent Developments 
of Food Technology in the USA.” 


Education 


On behalf of the Foundry Educational Foundation, 
a committee of 19 foundry specialists and educators 
will serve as advisers to Illinois Institute of Tech- 
nology during the coming year. The committee will 
advise engineering students on their scholastic pro- 
grams and will carry out other local functions of the 
foundation, which was established in 1947 by the 
easting industry to improve educational offerings in 
the field. H. A. White, manager of the Smeeth-Har- 
wood Company, Chicago, is chairman of the commit- 
tee. 


New York University College of Engineering has 
renamed its Department of Meteorology the Depart- 
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ment of Meteorology and Oceanography. New cur- 
ricula will stress physical oceanography and the re- 
lationships between oceanography and meteorology. 
G. Neumann, former oceanographer at the University 
of Hamburg, has recently joined the department. 


The University of North Carolina School of Medi- 
cine has made the following staff appointments: R. 
A. Ross (obstetrics and gynecology); Edward C. 
Curnen (pediatrics); Ernest Wood and Charles A. 
Bream (radiology); R. Beverly Raney (orthopedic 
surgery); Thomas W. Farmer (neurology); Louis 
G. Welt and John T. Sessions, Jr. (medicine); Ed- 
ward C. Frank and David R. Hawkins (psychiatry) ; 
Paul L. Bunce (surgery). 


The University of Tennessee Medical Units in 
Memphis have appointed the following new staff mem- 
hers: Yo Seup Song, of Seoul; Pierre-Antoine Finck, 
of the University of Geneva; Bengt Larsson, of 
Malmo, Sweden; Luis Prieto, Jr., of City Hospital, 
Cleveland; Helen Prieto, of St. Luke’s Hospital, 
Cleveland; W. S. Gilmer, of the University of Vir- 
ginia; and Tom D. Norman, of the USAF Hospital, 
Sheppard AFB, Wichita Falls, Kan. All the new 
staff members will be instructors in pathology except 
Dr. Prieto, Jr., who will be an assistant professor. 


The University of Texas has appointed Edwin J. 
Fellows, director of biological sciences of Smith, 
Kline & French Laboratories, to the position of 
visiting lecturer in pharmacology and toxicology. Dr. 
Fellows will retain his position with SKF during 
the 12 months of his lectureship. 


Grants and Fellowships 


The following industrial scholarships have been 
awarded at Illinois Institute of Technology: Ceco Steel 
Products: Edward Bedrosian and Bert Bergstrom, 
engineering; Transparent Package: Alan Grossberg 
and Fred C. Hardtke, chemistry; La Salle Steel: John 
C. Krone; Witeo Chemical: Theodore Lewis; Foundry 
Educational Foundation: Donald R. Adolphson. 


The John and Mary R. Markle Foundation is con- 
tinuing for the sixth year its Scholar in Medical 
Science program, in which grants of $30,000 at the 
rate of $6,000 per year are made for the support of 
each scholar. The number to be named in 1953 has 
not been determined, but 21 were appointed in 1952. 
Each accredited medical school is invited to nominate 
one candidate, and all nominations should be in the 
hands of the foundation, 14 Wall St., New York 5, 
on or before Dec. 1. 


The National Paraplegia Foundation has awarded 
the following fellowships for basic studies in spinal 
functions: Pei-chin Tang, of the University of Wash- 
ington School of Medicine; Dominick P. Pupura, of 
Harvard University Medical School; and Ellis C. 
Berkowitz,.of the University of California Medical 
School at Los Angeles. The foundation will also make 
a special grant to Donald Monroe, Boston City Hos- 
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pital, to carry on a study of sex function in paraplegia. 


The National Science Foundation graduate fellow- 
ship program for 1953-54 will follow the basic pat- 
tern set during the current year, in which nearly 600 
fellows are receiving advanced training. The majority 
of awards will be made to graduate students, although 
a limited number will be made to postdoctoral stu- 
dents. Application forms, returnable by Jan. 5, will 
be available after Oct. 1 from the foundation, Wash- 
ington 5, D. C. No awards will be made for study in 
clinieal medicine, although grants will be made to 
medical students interested in careers in medical re- 
search, 


Among Ramsay Memorial Fellowships recently 
awarded was one to David R. Lide, of Harvard, at the 
University of Oxford. The awards, which are all 
tenable in British universities, included two British 
fellowships, one Canadian, one Spanish, and one 
Swiss. Three fellowships were renewed. 


Schenley Laboratories has made a grant of $17,000 
to the Langbord Virus Laboratory at Hahnemann 
Medical College and Hospital for antivirus research 
under B. A. Briody, recently appointed director of 
the laboratory. Wayne University has received $4500 
from Schenley for special research in organic chem- 
istry and natural products, and the University of 
Wisconsin has received $3600 for fermentation re- 
search. 


In the Laboratories 


The Atomic Energy Commission will construct a 
new gaseous diffusion plant for the production of 
uranium 235 in Pike County, Ohio, about 22 miles 
north of Portsmouth. Preliminary design calls for an 
estimated cost of about $1,200,000,000, and up to 
400,000 kw of power, which will be supplied from 
existing facilities. Later operations will require 1,800,- 
000 kw. Kenneth A. Dunbar has been named area 
manager for the construction and operation, and R. 
H. McCulloh deputy area manager. 


Baxter Laboratories, Inc., has appointed Fred H. 
Schultz head of the Department of Physiology-Phar- 
macology and director of pharmacological research. 
Harry L. Fevold has been appointed head of the De- 
partment of Biological Chemistry and director of 
biochemical research, and Leonard G. Ginger head of 
the Department of Organie Chemistry and director of 
organic chemical research. Myron Usdin has been 
made executive officer of the Department of Bacteri- 
ology. Other recent appointments to the staff of the 
Scientific Division are Arthur Berger and Bernard 
C. Wexler. 


The Communicable Disease Center, USPHS, At- 
lanta, Ga., has appointed Donald S. Martin, former 
dean of the University of Puerto Rico School of 
Medicine, chief of the Bacteriology Laboratory. He 
succeeds Martin Frobisher, Jr., who has resigned to 
become chairman of the new Department of Bacteri- 
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ology at the University of Georgia. John M. Hender- 
son, until recently professor of sanitary science in the 
Columbia University School of Public Health, has 
been appointed a consultant to the Vector Control and 
Investigations Branch. 


Meetings and Elections 


The Analytical Section of the International Union 
of Pure and Applied Chemistry has elected the follow- 
ing officers: president, C. J. van Nieuwenburg, of 
Delft (1951-53); vice presidents, I. M. Kolthoff, of 
Minneapolis (1951-53), and P. E. Wenger, of Geneva 
(1951-55) ; secretary, S. E. Q. Ashley, of Pittsfield 
(1951-55). They constitute the Executive Committee. 
A Section Committee is responsible for the general 
conduct of activities, and is made up of the following 
membership : the officers of the section; the president, 
secretary, and treasurer of the union; and F. E. 
Beamish, G. Charlot, R. C. Chirnside, F. Feigl, J. 
Gillis, and J. I. Hoffman. Commissions on Analytical 
Reactions, Microtechniques, Physico-Chemical Data 
of Analytical Interest, and on Terminology and Ex- 
pression of Analytical Results are carrying on the 
work of the section with the help of eight subcom- 
missions. 


The tenth annual Pittsburgh Diffraction Conference 
will be held at Mellon Institute of Industrial Research, 
Pittsburgh, Nov. 6-7. Technical sessions on Instru- 
mentation and Methods, Neutron Diffraction, and 
General Diffraction Studies and a symposium of in- 
vited papers in the field of Order-Disorder Studies 
are being arranged. For further information and a 
copy of the program, address E. E. Wiker, U. S. 
Steel Company, 234 Atwood St., Pittsburgh 13, Pa. 


Recent Deaths 


Angel A. Aballi (71), pediatrician, Havana, July 22; 
F. A. Abbiati (47), of Longmeadow, Mass., a vice pres- 
ident of Monsanto Chemical Company, Boston, Aug. 
13; Ward P. Anderson (50), chemical engineer, Larch- 
mont, N. Y., Aug. 12; Harry Aranow (73), obstetri- 
cian and gynecologist, New York, July 31; Carl Beck 
(88), surgeon, Sayre, Pa., July 21; Clarence H. Bel- 
linger (65), neurologist and psychiatrist, Brooklyn, 
N. Y., Aug. 12; H. A. Black (79), physician, Pueblo, 
Colo., Aug. 7; Lloyd A. Blanchard (58), safety engi- 
neer, Washington, D. C., July 26; Adelaide L. Brew- 
ster (51), educational film expert, New York, Aug. 11; 
Caxton Brown (73), electrical engineer, Summit, N. J., 
July 25; Oscar Brunler (58), chemist, physician, and 
physicist, Santa Barbara, Calif., Aug. 1; Margaret 
Byington (—), sociologist, Chatham, Mass., Aug. 17; 
Frederic Grosvenor Carnochan (61), of New City, 
N. Y., biologist, Suffern, N. Y., Aug. 3; Rose Cohen 
(57), of New York, dentist, Philadelphia, Aug. 12; 
Paul A. Collins (67), opthalmologist, New York, Aug. 
12; Melville T. Cook (83), of Baton Rouge, La., plant 
pathologist, Washington, D. C., Aug. 11. 

Bernhard Dattner (65). neuropsychiatrist, New York, 
Aug. 12; Lincoln Davis (80), surgeon, Needham, 
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Mass., July 29; Frederick J. De Natale (47), psy- 
chiatrist, Poughkeepsie, N. Y., Aug. 3; Charles W. 
Dowsett (77), metallurgist, Toronto, Aug. 18; Lammot 
du Pont (71), former president, E. I. du Pont de 
Nemours & Co., Fishers’ Island, Conn., July 24; 
Harry E. Ehrlich (43), surgeon, New York, July 29; 
Mark Fishberg (55), urologist, Brooklyn, N. Y., Aug. 
19; Ralph W. Gallagher (71), former president, 
Standard Oil Company (New Jersey), New York, 
July 31; Robert L. Gray (71), physician, Philadelphia, 
Aug. 11; William T. Griffiths (57), metallurgist, Red- 
hill, Eng., July 30; M. E. Haas (45), president, Bus- 
séy Products Co., Chicago, June 13; John P. Hall (56), 
of New York, mining engineer, Chieago, Aug. 14; 
Andrew J. Higgins (65), inventor, New Orleans, Aug. 
1; Otto K. Hunerwadel (60), agriculturist, Rangoon, 
Burma, July 30; Andrew Hutton (63), of Groton, 
Conn., design and development engineer, Westerly, 
R. I., Aug. 1. 

P. J. Iverson (69), educator, Fargo, N. D., Aug. 12; 
John D. Jungman (76), physician, Philadelphia, July 
24; Edward M. Keefe (83), physician and surgeon, 
Cincinnati, July 21; H. A. Kohman (71), research 
chemist, Pittsburgh, Aug. 16; Harland A. Ladd (48), 
educator, Augusta, Me., July 20; Searle H. Lanyon 
(56), physician, Philadelphia, Aug. 11; Clinton C. 
Lawrence (59), plant pathologist and forester, Stam- 
ford, Conn., Aug. 18; George C. Low (78), expert on 
tropical diseases, London, July 31; James F. McDonald 
(75), neuropsychiatrist, New York, Aug. 15; Mary W. 
Marvell (80), physician, Fall River, Mass., Aug. 9; 
R. B. Mildon (74), former vice president, Westing- 
house Electrie Corporation, New York, Aug. 4; George 
I. Miller (81), surgeon, Brooklyn, N. Y., July 29; 
Albert J. Newlin (64), meteorologist, San Jose, Calif., 
Aug. 14; Boris Nikitin (—), chemist, Moscow, July 
23; Carl M. Nye (78), engineer, Chatham, Mass., July 
27; William A. Orton (63), of Northampton, Mass., 
economist, Damariscotta, Me., Aug. 13; Newdigate M. 
Owensby (69), psychiatrist, Atlanta, Aug. 10. 

Leonard Peckitt (92), industrialist and chemist, 
Allentown, Pa., July 21; William R. Redden (71), 
former national medical officer, American Red Cross, 
Brooklyn, N. Y., Aug. 11; Edith Rockwood (—), 
sociologist, Washington, D. C., Aug. 17; William T. 
Salter (50), pharmacologist, New Haven, Conn., July 
30; Frank J. Sensenbrenner (87), of Kimberly-Clark 
Corporation, Neenah, Wis., July 22; David Sheitlis 
(—), pathologist, New York, Aug. 11; Henry J. Sher- 
man (82), civil engineer, Moorestown, N. J., July 29; 
Joseph Skapier (48), cytologist, New York, Aug. 15; 
Charles S. Smith (65), physiologist, San Marcos, Tex., 
Aug. 1; Arthur K. Stone (90), tuberculosis specialist, 
Framingham, Mass., July 31; Charles B. Sullivan (79), 
psychiatrist, Boston, July 23; Rueben S. Tour (62), 
chemical engineer, Cincinnati, Aug. 1; G. Harold 
Warfield (59), of New Rochelle, N. Y., engineer, Vine- 
yard Haven, Mass., Aug. 6; Harry D. Watts (67), 
engineer, Southampton, N. Y., July 27; W. Lawrence 
White (44), botanist, Concord, Mass., July 31; Virgil 
Zener (74), educator, Reading, Pa., Aug. 12. 
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Sex Ratio of Offspring from 
Irradiated Male Mice? 


H. Kalmus,? J. D. Metrakos, and M. Silverberg 


Department of Genetics, 
McGill University, Montreal, Canada 


A group of interrelated phenomena (visible muta- 
tions, sperm lethality, semi- and total sterility, reduc- 
tion of litter size, ete.) resulting from irradiation of 
male or female mice has been reported by Snell (1-4), 
Hertwig (5-7), Russell (8), and by many others in 
this field. In the present paper some preliminary data 
on the alteration of the sex ratio of offspring produced 
by irradiated male mice are presented. 


Technical Papers 


were born within 40 days after irradiation of the male 
constitute the “control” and “experimental” groups, 
respectively. Although the first litters are usually be- 
low par both as to number and weight, the second and 
third litters are quite comparable (9). 

Twenty pairs of mice produced three successive lit- 
ters, the third one within 40 days of irradiation of the 
male. The mean litter size (+ SE) and sex ratio of the 
60 litters are given in Table 1. It will be noted that the 
mean litter size of the third litters (5.95+0.31) is 
significantly lower (P =< .001) than that of the see- 
ond litters (7.65 + 0.22). Such a reduction in litter size 
has been reported previously (1) and appears to be 
proportional to the dosage. However, it is here fur- 
ther noted that the mean reduction of litter size (1.70) 
is largely due to the mean reduction of females (1.45). 


TABLE 1 


MEAN LITTER Size (+SE) Anp Sex Ratio or THE First THREE LITTERS or 20 Pairs oF 
A/HEJAx MICE, AND A STATISTICAL COMPARISON OF SECOND AND THIRD LITTERS 


Litter 


No. Females Males Total Sex ratio 
order 
First 20 3.05 + 0.27 3.35 + 0.26 6.40 + 0.34 1.10 
Second 20 3.80 + 0.20 3.85 + 0.21 7.65 + 0.22 1.01 
Third 20 2.35 + 0.24 3.60 + 0.27 5.95 + 0.31 1.53 
3rd/2nd% 61.8% 93.5% 77.8% 151.5% 
Student’s t 4.64 0.73 4.47 
P (38 d.f.) < .001 5 < .001 
TABLE 2 


MEAN Litter Size (+SE) anp Sex Ratio oF THE First Turer Lirrers or 39 Pairs or 
A/HEJAx MICE, AND A STATISTICAL COMPARISON OF SECOND AND THIRD LITTERS 


Litter No. Females Males Total Sex ratio 
order 
First 39 3.18 + 0.23 3.44 +0.18 6.62 + 0.24 1.08 
Second 39 3.64 + 0.21 4.03 + 0.22 7.67 + 0.19 1.11 
Third 39 3.67 + 0.24 4.02 + 0.23 7.69 + 0.29 1.10 
3rd/2nd% 100.8% 99.8% 100.3% 99.1% 
Student’s t .09 01 .02 
P (76 4.f.) 9 9 


Littermates of the highly inbred A/HeJax strain of 
mice were paired and mated when 60 days old. The 
first and second litters were weighed, sexed, and dis- 
carded. One or two days before the birth of the second 
litter, the male was separated from the female. Within 
24 hr of the birth of the second litter the genitalia of 
the male parent were irradiated with an x-ray tube 
rendering a dose of 150 or 300 r. Immediately after 
irradiation the paired mice were reunited. Although 
some differences were found between the two dosages, 
in this brief report only the pooled results will be 
presented. The second litters and those litters that 

1 The authors are indebted to C. B. Peirce, of the Depart- 
ment of Radiology, Royal Victoria Hospital, for technical 
guidance and use of radiological equipment. 


2 Present address: Galton Laboratory, University College, 
London, England. 
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This alteration of the sex ratio between the control 
and experimental litters appears to be a real one, for 
whereas the difference between the mean number of 
males in the control (3.85+0.21) and experimental 
litters (3.60+0.27) is not significant (P=.5), that 
between the mean number of females in the same two 
groups (3.80+0.20 and 2.35+ 0.24) is highly signifi- 
eant (P=< .001). 

As litter size and sex ratio are extremely difficult 
characters to analyze, the present data were compared 
with a second and more independent “control” group. 
Table 2 gives the mean litter size (+ SE) and sex ratio 
for the first three litters of 39 A/HeJax mice living 
in the laboratory during the course of this experi- 
ment. The main point to be noted here is that there 
is no significant change (P =.9) in the sex ratio (1.11 
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and 1.10) or litter size (7.67+0.19 and 7.69 +0.29) 
between the second and third litters. Furthermore, the 
sex ratio of both the second and third litters is not 
significantly different from that of the first litter 
(1.08). 


The material is too small for any detailed analysis 
and cannot be compared at the present time with the 
results of Hertwig (6), who used larger dosages. No 
attempt, therefore, will be made at this time to inter- 
pret the above results; however, several theories have 
been proposed, and experiments are now being con- 
ducted in order to test these theories. 
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The Inhibition of Blood Clotting in Vitro 
and in Vivo by Tyrosinase 


Irwin W. Sizer* 


Department of Biology, 
Massachusetts Institute of Technology, Cambridge 


Mushroom tyrosinase has been found to inactivate 
several biologically active proteins such as invertase, 
pepsin, trypsin, chymotrypsin, and insulin (7-3) and 
more recently has been shown to inactivate thrombin 
and to so modify fibrinogen that with thrombin it clots 
very slowly to form a clot which is decreased in 
amount and amorphous instead of fibrous in structure 
(4). In view of the marked effect of tyrosinase on 
thrombin and fibrinogen, it became a problem of con- 
siderable interest to study the action of tyrosinase on 
the clotting system of whole blood and plasma. Tyro- 
sinase was also injected into the blood stream of mice 
in order to investigate in vivo effects of tyrosinase on 
the blood clotting mechanism of animals. 

Nine ml human? blood was obtained by venipunc- 
ture and mixed with 1 ml 0.1 M sodium oxalate. To 2 
ml blood was added 0.2 ml tyrosinase (Treemond, 
10,000 Miller-Dawson u/ml or 1500 u/mg protein), 
and the system was incubated in a water bath at 37°. 
A eontrol was run simultaneously which contained 
tyrosinase inactivated by boiling. At successive inter- 
vals aliquots were removed for the measurement of 
clotting time and added to an equal volume of 0.02 M 
CaCl, in a small test tube at room temperature. The 
tube was tilted at intervals, and the clotting time was 
taken as the time required for the blood to cease to 


1 Aided by a grant from Ethicon Suture Laboratories. 
21.W.S., Type B, Rh positive. 
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flow when the tube was tilted (5). The inactivation by 
tyrosinase of one or more components of the clotting 
system is shown in Fig. 1. The exponential character 
of the curve for inactivation is very similar to that 
described for the action of tyrosinase on thrombin or 
fibrinogen (4). 


40- 


TYROSINASE 
TREATED 


CLOTTING TIME (MIN) 
T 


CONTROL | 


HOURS AFTER TYROSINASE ADDITION 
Fic. 1. Action of 0.2 ml tyrosinase on the clotting mecha- 


nism of 2.0 ml human blood at 37°. The control contains 
inactivated tyrosinase. 


The inactivation of the clotting system of whole 
human blood is independent of the presence of the 
blood cells, since results similar to those of Fig. 1 
were obtained with plasma prepared by centrifuging 
the above blood sample or with reconstituted lyophil- 
ized human plasma (Sharpe & Dohme). 

In order to study the effects of tyrosinase on the 
clotting mechanism in vivo the enzyme was injected 
intracardially into laboratory white mice (either Har- 
vard or Swiss strain) weighing about 25 g. For injee- 
tion purposes the tyrosinase was dissolved in 0.9% 
NaCl. As in the in vitro studies, inactivated tyrosinase 
was used in the control experiments. Blood samples 
from the tip of the tail were drawn into fine capillary 
glass tubes at successive intervals for measurement of 
clotting time. Two different methods for :neasuring 
the rate of clotting were used. In the first, clotting 
time was taken as the time required for the column 
of blood to cease to flow in the capillary when gently 
moved to and fro by variations in air pressure. The 
second method was the standard capillary tube tech- 
nique for measuring the rate of clotting (6) and in- 
volved breaking off pieces from the tube at successive 
intervals and measuring the time required before a 
fibrin thread forms when the broken pieces are slowly 
separated. Neither method was ideal, and somewhat 
variable results were obtained, especially with samples 
of blood that required a long time to clot. This diffi- 
culty was related to the fact that tyrosinase-treated 
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Fic. 2. Effect of 0.2 ml tyrosinase, injected intracardially 
in a 25-g mouse, on the clotting system of the blood. Blood 
samples were removed at successive intervals from the tip 
of the tail for measurement of clotting time. 


blood not only clotted slowly but never produced as 
firm and rigid a clot as did normal blood. 

Typical changes in clotting time resulting from the 
injection of 0.2 ml tyrosinase into a 25-g mouse are 
shown in Fig. 2. Although the clotting time is about 
doubled within 1.5 hr after the injection, the clotting 
mechanism returns to normal in 3 hr. In a series of 
experiments the clotting time showed a two- to four- 
fold increase within 1.0-1.5 hr after the tyrosinase was 
injected. The restoration of a normal clotting system 
in the treated mouse was often delayed for 8 or even 
24 hr in some experiments. Animals which showed the 
greatest effect of tyrosinase on the blood often ap- 
peared sick and occasionally died in 24-48 hr. In con- 
trol animals which were injected with boiled tyrosinase 
the clotting system was unaffected during the 8 hr of 
the experiment. 

The problem of immunization of mice to tyrosinase 
was investigated by using a single animal for a series 
of injections over a period of 1-2 months. Results 
with several animals clearly show that injections of 
tyrosinase cause the production of antibodies which 
inhibit the enzyme in vivo (7). For example, in one 
mouse the clotting time increased to 11 min when tyro- 
sinase was injected the first time; 15 days later when 
it was injected again the increase was up to 5 min, 
and 8 days later a third injection did not noticeably 
change the clotting time from the normal value of 
2.6 min. 

These studies show that tyrosinase rapidly inacti- 
vates the clotting system of plasma, whole blood, and 
of circulating blood of the mouse. In the living ani- 
mal the clotting system returns to normal after sev- 
eral hours. Experiments are in progress to determine 
which components of the clotting system of blood in 
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vivo and in vitro are inactivated by tyrosinase and to 
determine whether the eventual restoration in vivo of 
the system to normal represents a reversal of the in- 
activation or a replenishment by the blood-synthesiz- 
ing organs of the inactivated components. 
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The Nonsurgical Treatment of Cataract? 


R. F. Shropshire, Jacob R. Ginsberg, 
and Mendel Jacobi 


Cataract Institute, South Kortright, New York 


Because of the high incidence of cataracts and the 
hazards associated with their surgical removal (dis- 
regarding psychological and economie factors), a non- 
surgical treatment of cataracts has been sought by 
ophthalmologists for many years. At one time it was 
thought that the administration of bovine lenticular 
extracts might be of therapeutic value (1), but this 
was not established (2). Subsequently, and because 
of the differences that were noted between lenticular 
extracts from fish and the proteins of mammalian 
lenses (3-5), the possibility of fish lens proteins be- 
ing of therapeutic value was considered. 

In November 1950, experimental work was started 
to study the ocular changes in rats subjected to high 
dietary stresses. The results, as yet unpublished, cover 
more than a year’s work on the lens changes in rats 
under controlled conditions. Groups were large enough 
(24 or more) to compensate for individual biological 
differences. Selected groups of individually caged rats 
were placed under a physiological stress such that 
changes might, and did, oceur in the eyes. These eye 
changes were ophthalmoscopically observed and criti- 
cally described each week. Concurrently, blood and 
urine chemistry, employing microtechniques supple- 
mented by paper chromatography, was carried on. 
Initial experiments were performed on rats 6 weeks 
of age; but before the work was completed, not only 
were all age groups studied, but stresses applied to 
females at time of breeding were finally evaluated, in 
order to differentiate between the effect on the off- 
spring during fetal life and during lactation, by 
examining the eyes of baby rats at weaning. These 
experiments, which involved many hundreds of rats 
whose eyes were examined ophthalmoscopically 
weekly, ultimately made it possible to induce cataracts 


1The patients were treated at the office of Dr. Ginsberg, 
705 New Jersey Ave., Brooklyn, N. Y. 
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at will, the degree of opacification being a function 
of age or stress, or some combination of age and 
stress. Obviously, the development of a bio-assay 
technique will be of tremendous value in future 
studies. 

Recently, in a large series of experimental animals, 
controlled induced cataracts were caused to regress 
to disappearance by the parenteral administration of 
fish lens protein extracts. Such cataracts could not 
again be reinduced experimentally with the original 
stress if, concurrently, fish lens protein extracts con- 
tinued to be administered. As a result of these ex- 
periences, we decided to administer a fish lens protein 
extract to human eataractous patients. The results 
obtained have to date been so promising that it was 
thought advisable to make this preliminary report. 

The lenticular extracts are prepared by comminu- 
tion of the lens tissues, their extraction with a physio- 
logically compatible solvent, the removal of insoluble 
residues, and the sterilization of the final solution. 
Total protein concentrations are less than 2% as 
determined by the usual Kjeldahl procedures: the pH 
is approximately 7.4; and although several thousand 
injections of the fish lens extract have been adminis- 
tered, no allergic reactions have been observed. 
Empirically, a dosage of 1.0 ml administered thrice 
weekly has been standard with all cases discussed in 
this preliminary report. Thirty or more times this 
dose (i.e., 0.5 ml/kg body weight for rats, given every 
day for several weeks) has produced no discernible 
untoward effects. 

The first group, totaling 14 patients, has now had 
four or more subcutaneous injections of this extract. 
The degree of visual impairment has ranged from 
patients who had been unable to carry out their 
normal household duties for several years, or had 
been unable to move about the streets unattended, to 
patients manifesting only visual fogging. In all cases, 
after four injections patients have reported subjective 
improvement. Objectively, after six or more injections 
administered three times weekly, a diminution of 
lens opacities has been observed ophthalmoscopically 
(Figs. 1 and 2). As a result of this treatment in sev- 
eral cases who have had 30 injections, the progress 
has been from a completely incapacitated individual 
to one with practically normal visual acuity. Most 
of the patients have been between 60 and 70 years 
old, and in most cases the cataracts have been typical 
senile opacities. Several of the patients had cataracts 
associated with diabetes and were hypertensive, or 
arteriosclerotic, or had combinations of these condi- 
tions. In all cases there has been a clearing of lens 
opacities, and retinal detail, which previously could 
not be seen, can now be studied with the ophthalmo- 
scope. 

Concurrently with these preliminary clinical trials, 
biophysical studies are being made that indicate tre- 
mendous differences between the proteins of the lens 
of the mammalian eye and those of fish lenses. The 
ultracentrifuge and the electrophoretic apparatus 
have been employed in these studies, and for the first 
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Fie. 1. Patient L: original ophthalmoscopic photograph of 
appearance of cataract in right eye. 


Fie. 2. Patient L: ophthalmoscopic photographic appear- 
ance of right eye after about two month's treatment. 


time information on the distribution, molecular 
weight, and electrophoretic motilities of lenticular 
proteins has been obtained. Essentially the pattern 
that in the past was applied to blood plasma studies 
has been followed. It is expected that not only will the 
components of fish lenses be fractionated and char- 
acterized in the customary terms of electrophoretic 
purity, molecular weight and dimensions, configura- 
tion, electrical charge, ete., but that these fractions 
will be evaluated, utilizing the rat bio-assay already 
mentioned, in terms of biological activity. They will 
be published as soon as the data can be correlated, 
and the necessary calculations made. 

Results in an additional 12 cases, selected more or 
less at random from nearly 100, which are to be the 
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TABLE 1 


Visual acuity 


‘ No. 
Patient Age Dates (1952) injections 
Mrs. 8S. W. 34 Light and dark 20/20-3 Feb. 27 
20/40 20/20-3 July 9 40 
Mr. 8. 8S. 64 20/100 20/200 Feb. 28 
20/30 20/50 Apr. 29 29 
Mrs. E. D. 54 Light and dark 20/100 Feb. 24 
20/100 20/30 May 21 40 
Mr. M. F. 67 20/60 Amblyopie Jan. 9 
20/15 Mar. 6 22 
Mrs. G. R. 49 20/150-1 20/30-2 Feb. 18 
20/40-3 20/15-3 Apr. 29 30 
Mrs. 8. J. 54 20/200 20/150 May 12 
20/200 20/40 + July 16 28 
Mrs. M. M. 60 Aphakial 20/150 Jan, 22 
20/60 Mar. 19 30 
Mrs. C. P. 70 20/70 20/80 Apr. 23 
20/30 20/30 July 9 36 
Mr. P. de P. 39 20/50-2 > 20/200 Apr. 3 
20/20 + 20/100 June 25 41 
Mrs. I. L. 57 20/70 20/30 Apr. 30 
20/40 20/30 May 28 12 
Mrs. J. A. 67 Fingers at 5 ft 20/80 May 21 
20/100 20/40 July 16 26 
Mrs. P. B. 70 20/80 20/60 Jan, 2 
20/20-2 20/20-1 Ave 7 34 


subject of an extensive and more detailed clinical 
report, are shown in Table 1. No attempt is made to 
amplify the mitigating factors that affect visual 
acuity, such as retinopathy, which is not discovered 
until a clearing of the lens permits a detailed ex- 
amination of the fundus; nor are the sketches and 
written descriptions of the ophthalmoscopie appear- 
ances of the opacities included. These data, as well 
as all other pertinent observations regarding coexist- 
ing pathology, such as diabetes, hypertension, ete., and 
subjective changes reported by the patients, have 
been a normal part of the critical evaluation pro- 
cedures employed. For the purpose of this brief and 
preliminary paper, a record of the initial and final 
visual acuities, together with the ages of the patients 
and the number of injections received, should answer 
that first and most important question that will be 
asked in regard to this nonsurgical therapy of cata- 
ract: “Is the patient’s vision improved?” 

Another clinical series involving approximately 50 
patients is being observed and studied under condi- 
tions of the most critical scrutiny, and these results 
will be submitted for publication as soon as avail- 
able. In view, however, of the promise that this 
therapy has shown so far, this report is submitted 
in order that those interested in the subject may be 
advised of the work that is in progress. 
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Observations on a Chlorophyll-Deficient 
Strain of Chlorella vulgaris Obtained 
after Treatment with Streptomycin 


Jean F. Dubé 


Osborn Botanical Laboratory, 
Yale University, New Haven, Connecticut 


It has been demonstrated that streptomycin brings 
about a loss of chloroplasts in the flagellate Euglena 
(1) and in the seedlings of certain Gramineae, and 
that it causes the loss of color in crown gall tumors of 
carrot (2). Therefore, research was recently initiated 
to determine whether streptomycin would induce the 
loss of chloroplasts in algae other than Euglena. 
Stichococcus bacillaris, Scenedesmus dimorphus, and 
two species of Chlorella (sp. and vulgaris) were in- 
vestigated. All these species are capable of hetero- 
trophic growth in the dark, with glucose as a carbon 
source. 

Vegetative cells of all these algae were treated in 
tubes containing Maerten’s solution (Ca(NO,),-4 
H,0, 1.0g; MgSO, 7 H,0, 0.2g; K,HPO,, 0.2¢; 1 ml 
of trace element solution [3]; and distilled H,O, 1000 
ml), 0.5% glucose, and four concentrations of strepto- 
myein sulfate (500, 2500, 5000 and 7500 ug/ml). One 
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triplicate set of cultures was incubated in a dark 
eabinet at 22—24° C, and the other set under fluores- 
cent light at 450 ft-c at the same temperature. 

Sample loopsful were taken from the tubes at in- 
tervals of 1 hr, 30 hr, 65 hr, and 168 hr, streaked on 
2% agar plates of Maerten’s solution plus 0.5% glu- 
cose, and ineubated in the dark cabinet. 

A straight-line relationship between streptomycin 
concentration and killing, as well as between duration 
of treatment at a given concentration and killing, was 
observed. Scenedesmus, Stichococcus, and Chlorella 
sp. were similarly affected by the drug, showing few 
surviving cells after 30 hr. Chl. vulgaris was least 
sensitive to streptomycin, a few cells remaining viable 
after 65 hr in the lowest concentration in the dark. 

The fact that the longest survival time (65 hr) was 
found with cells incubated in the dark is consistent 
with the larger number of colonies appearing from 
the dark-incubated tubes in all cases. 

Appearing among the colonies on the 65-hr plate 
just discussed was a colony that was half yellow and 
half green. When cells from the yellow half were 
examined, they also proved to be Chlorella, so they 
were streaked on Maerten’s-glucose plates, incubated 
in the dark, and studied further. 

Cells of the “mutant”! grown in the dark are 
slightly smaller and more ovoid (4.0ux4.6u) than 
the wild type (4.64 in diam). They appear colorless 
under the microscope, and their chloroplasts are 
slightly distorted. The dark-grown colonies are yellow 
to light-green and have never been observed to vary 
in color or shape during numerous plating experi- 
ments. The wild type retained its original color 
through three dark transfers extending over two 
months. 

The behavior of the “mutant” is entirely different 
in light and dark. Although it is yellow-green in the 
dark, in contrast to the dark-green wild type, it is 
dark-green in the light and capable of growth on a 
medium devoid of carbon source. 

All transfers of the dark-green photosynthesizing 
cells of the “mutant” give rise to yellow-green colonies 
in the dark, thus indicating that this is a stable 
mutant. 

Preliminary determinations of the absorption spec- 
tra of methyl alcohol extracts of the pigments in the 
Beckman spectrophotometer indicate that, although 
the light-grown cells have an absorption spectrum 
similar to that of the wild type in light and dark, 
chlorophyll a is lacking in the dark-grown mutant. 
There is also evidence that a compound similar to 
protochlorophyll is present. 

Although wild types of Chlorella possess the same 
pigments in light or dark (4), mutants have been ob- 
tained which do not synthesize chlorophyll (5). One 


1 There is a possibility that this form is not a mutant in 
the usual sense of the word: that is. that its nuclear genes 
have not been altered. If streptemyecin bronght about some 


defect in the chloroplast, and if the chloroplast were a self- 
duplicating unit. this would be a cytoplasmic mutation, It is 
equally likely. however, that a true genetic mutation has 
occurred and that it was picked up by chance during the 
scanning of » lorge population. 
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of these mutant strains (6), which accumulates Mg 
vinyl phaeoporphyrin, greens in light as does the 
“mutant” described here. It has not yet been deter- 
mined whether this “mutant” accumulates the same 
compound, or whether there is a blocking at the next 
stage as postulated by Granick (5); i.e., that of for- 
mation of chlorophyll a from protochlorophyll. 
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Effect of Prior Injection of Non-Mouse 
Tissues on Growth of Tumor 
Homoiografts in Mice* 


Nathan Kaliss 


Roscoe B. Jackson Memorial Laboratory, 
Bar Harbor, Maine 


With the exception of the so-called nonspecifie 
transplantable tumors, grafts of mouse tumors do 
not survive when the donor and host animals are from 
genetically unrelated inbred lines. With certain ex- 
perimental procedures, however, the normal resistance 
of an animal to a tumor homoiograft (i.e., grafts of 
a tumor indigenous to one inbred line into mice of 
a genetically unrelated inbred line) can be broken 
down. This can be effected either by the prior injection 
into the host of lyophilized normal or cancerous mouse 
tissues (1-4), fresh tissue homogenates (5), tissue 
antiserums (6), frozen tumor tissue (7, 8), or by 
repeated inoculations of the foreign tumor (9). As a 
rule, the best results follow the administration of 
normal tissues from animals of the inbred line to 
which the donor graft is indigenous, or the injection 
of homologous tumor tissue. “Cross reactions,” how- 
ever, are occasionally obtained when normal or ean- 
cerous tissues from an inbred strain to which the donor 
tumor is not indigenous are used (3, 10). 

The present paper is directed to the question of 
species specificity of the effect. Three different sets 
of experiments are reported, dealing with the results 
of injection of lyo~hilized tissues from rats, hamsters, 
and guinea pigs on mouse tumor homoiografts. 

The test tumor used was the tumor 15091a, an ana- 
plastic mammary gland carcinoma that is indigenous 
to the inbred A strain of mice. It grows rapidly, on 
subcutaneous inoculation, in 100% of strain A animals 
of both sexes, killing most of the hosts within 3-5 


1 Supported in part by a grant-in-aid from the American 
Cancer Society, upon recommendation of the Committee on 
Growtb of the National Research Council, and in part by a 
research grant from the National Cancer Institute, National 
Institutes of Health, USPHS. 
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weeks after implantation. The test hosts were mice of 
the inbred strains C57BL/6Ks (a C57 black subline) 
and C57BR/edJax (a C57 brown subline). These 
strains are not related to the A strain. The recipient 
mice were about equally divided by sex, and ranged 
in age from 2 to 4 months at the start of the experi- 
ment. All appeared healthy and vigorous. 

Liver, kidney, and spleen were taken from rats, 
hamsters, and guinea pigs. The tissues were secured 
under sterile conditions, frozen over dry ice within 
1 hr after being excised, and immediately thereafter 
subjected to freeze-drying. The lyophilized tissues 
were powdered and stored in ampoules sealed under 
vacuum. For purposes of injection, the tissues were 
ground in glass homogenizers in a vehicle of sterile 
double-distilled water. Injections of the resultant 
suspensions were given intraperitoneally twice weekly 
in the amount of 0.5 ml/injection, containing 10 mg 
dry weight of tissue. Control groups of mice received 
injections of lyophilized homologous tissue or saline. 

One week after the last injection, single inoculations 
of bits of minced live tumor were made by trocar, un- 
der sterile conditions. The grafts were placed sub- 
cutaneously in the suprascapular region. The subse- 
quent course of growth of the implants was followed 
by palpation. Animals were classified as “takes” if 
they died with progressively growing tumors, and as 
“negatives” if there was no sign of a graft for at least 
two consecutive months. 

The data are presented in Table 1. It is apparent 
that only the prior injections of the lyophilized homol- 
ogous mouse tumor tissue abrogated the resistance of 


TABLE 1 


Errect oF Prior INJECTIONS OF LYOPHILIZED TISSUES 
ON THE GrowTH OF TUMOR HOMOIOGRAFTS IN MICE 


Mice dying 
Total with tumors* 
Substance mg/mouse 
injected (dry wt)* C57BR/ 
6Ks edJax 
Rat tissue 
Liver 100 — 0/17 
Kidney 100 — 0/19 
Spleen 100 — 0/10 
Saline (control) (5 ml) = 0/2 
Hamster tissue 
Liver 100 0/19 — 
Kidney 100 0/20 —_ 
Spleen 100 0/5 — 
Saline (control) (5 ml) 0/10 — 
Guinea pig tissue 
Liver 50 0/23 0/23 
100 0/22 0/15 
Kidney 50 1/22 0/18 
100 0/19 2/9 
Spleen 100 1/6 — 
Saline (control) (2.5 or 5 ml) 0/24 1/25 
Homologous tumor 50 9/10 7/10 


*Injections given intraperitoneally twice weekly in 10 
mg/injection. 

+ Numbers in numerators are the numbers dying in each 
experimental group; numbers in denominators are the total 
numbers of mice in each group. 
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the hosts to the homoiografts. The numbers of “takes” 
in the groups injected with lyophilized guinea pig 
kidney or spleen are not statistically significant, as 
compared with the saline-injected controls. 

The failure of the out-of-species tissues to abolish 
the resistance of the host to the homoiografts indicates 
that we are dealing with a specific reaction evoked by 
substances, present in both the lyophilized mouse 
tissues and the fresh tumor inoculum, which must 
have moieties in common. This supposition is further 
supported by the predominant absence of cross reac- 
tions (3, 7, 8, 10) when tissues from inbred mouse 
strains not homologous to the tumor inoculum are 
used, 
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The Role of Darkness in Sexual 
Activity of the Quail* 


Charles M. Kirkpatrick and A. Carl Leopold? 


Department of Forestry and Conservation 
and Department of Horticulture, 
Purdue University, Lafayette, Indiana 


Studies with plants have demonstrated that the 
duration of the night or dark period is an essential 
factor in photoperiodism (1). The requirements of 
some plants for short day lengths for flowering were 
shown to be constituted of two parts: (a) a require- 
ment for a specific minimum amount of light followed 
by (b) a specific minimum of darkness (2). The pos- 
sible role that periods of darkness may play in the 
photoperiodic responses of higher animals has not 
been conclusively shown. 

Evidence that the dark period is critical to the 
photoperiodic responses of lower animals has been 
obtained in two instances. Shull (3) has shown that 
wing production by aphids is dependent upon a re- 
quirement for a light period followed by a long dark 
period, entirely comparable to the plant requirements 
mentioned above. Jenner (4) has found that repro- 
duction in the pulmonate snail (Lymnaea palustris) 
requires long photoperiods, but short photoperiods 
with brief light interruptions of the night will bring 
on reproduction. 

1 Journal Paper No. 606 from Purdue University Agricul- 


tural Experiment Station in cooperation with the Indiana 
Department of Conservation. 

2 We wish to thank J. H. Martin and B. B. Bohren for their 
generous cooperation in making available facilities of the 
Poultry Husbandry Department for this study. 
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Through the manipulation of daily light duration a 
photoperiodic control of sexual activity has been found 
in birds (5). Although much has been said of light as 
a stimulus, little or no importance has been accorded 
dark as a discrete factor in the photoperiodic re- 
responses of birds. Marshall (6) partially reviewed 
the literature of photoperiodism in birds and found 
many points of criticism of experimental methods. He 
states, “Before it can be unquestionably accepted that 
light fluctuation causes . . . prenuptial recrudescence, 
far more elegant experimental techniques than those 
used in the past will have to be devised.” 

Reproduction in bobwhite quail (Colinus virgini- 
anus) is brought on by long days and is entirely pre- 
vented if day lengths are kept short (7). The object of 
the present study was to determine whether sexual ac- 
tivity could be induced by changing the length of the 
dark period without changing the hours of light given. 

Bobwhite quail hatched in August 1951 were trans- 
ferred to indoor cages on January 22, 1952. Five 
groups of 6 pairs each were given artificial light treat- 
ments, each pair being subjected to light from a 40-w 
ineandescent lamp. One group received a long day (17 
hr), one group a shert day (10 hr), and three groups 
were on a short day of 9 hr with a 1 hr interruption 
during the dark period. These interruptions, given at 
different times for each of the three groups, provided 
for maximum dark periods of 7, 101%, and 12% hr. 
Temperatures in the cages ranged from 75° to 100° F. 

After 37 days the birds were sacrificed. Full sexual 
activity, evidenced both by ovulation (or ripe follicles) 
and free spermatozoa, was obtained in all groups re- 
ceiving either long days or short days with night inter- 
ruptions. In contrast the group receiving short days 
with no interruption of the dark period showed no 
reproductive development. Average gonad and oviduct 
weights are presented in Fig. 1. In other experiments 


x 


T 


WEIGHT IN GRAMS 


14 


LENGTH OF LONGEST DARK PERIOD 


Fic. 1. Influence of length of dark period on weights of 
reproductive organs of the quail. Asterisk indicates 17-hr 
day. All other treatments received 10 hr of light/day. 


(which will be described more fully later) we have 
obtained full sexual activity in both sexes with 30 min 
interruption and in the male with 15 min interruption 
when the basic light ration was 10 hr. 

From the present experiment it is clear that 10 hr 
of light including a night interruption can evoke full 
sexual activity in the bobwhite quail, whereas the same 
light ration as a single daily exposure cannot. It can 
be concluded that both the light period and the dark 
period are involved in sexual activation of this species. 

Fig. 1 reveals the role of the dark period. In the 
four short-day groups, each receiving 10 hr of light 
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in each 24-hr cycle, the tissue weights are approxi- 
mately inversely related to the length of the longest 
dark period. Since full sexual activity or no sexual 
activity could be obtained with the same number of 
light hours by varying the length of the dark period, 
it is evident that the dark period is an inhibiting 
factor. 

This situation is comparable to the behavior of long- 
day plants. Under normal environmental conditions, 
reproductive responses both in quail and long-day 
plants are inhibited by long nights. If a short-day, 
long-night is given, a negative response results, but 
reproductive activity begins if the night is interrupted. 
It is apparent that the duration of the dark period is 
a major controlling factor of photoperiodic responses 
of plants, some lower animals, and of at least one 
higher animal—the bobwhite quail. 

We believe that the demonstrations by Shull (3) 
and by Jenner (4) are the only reliable demonstra- 
tions of the role of the dark period in animals. Hart 
(8) was not conclusive in attempting to show that 
estrus is produced in ferrets by breaking the dark 
period, since his sexually activated group received 
both a night interruption and extra artificial light, 
neither of which was applied to the unactivated 
controls. It is highly probable that the ferret is re- 
sponsive to the night interruption, like quail, but this 
was not unequivocally shown. 

For the male starling, Burger (9) reported 124% hr 
as the minimum light quantity for complete spermato- 
genesis and, with co-workers, later (10) obtained sper- 
matogenesis with flashing light when the total light 
quantity ranged from 7.3 to 10 hr, but these investi- 
gators did not observe the implication that the length 
of the dark period is critical to the photoperiodic 
stimulus. 

In fowls, inereased egg production is obtained when 
a light period is given in the middle of the night (11), 
even when the light is of very short duration but of 
great intensity (12), but no attempt has been made 
to initiate sexual activity by these means, nor to 
clarify the role of the dark period per se. 

It would appear that the present demonstration with 
bobwhite quail is the first clarification of the impor- 
tance of the dark period in the photoperiodic response 
of any higher animal. 
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The Effect of Terramycin and Aureomycin 
on Blood Coagulation’ 


John W. Parker, Jr., and Louis T. Wright 


Surgical Service of Harlem Hospital, 
Department of Hospitals, New York 


Within recent years, with the rapid development 
of new antibiotics and the widespread practice of their 
almost routine administration, there has been an in- 
creased interest in their effect upon the coagulability 
of blood and thromboembolic phenomena (1). Pub- 
lished data, experimental and clinical, both support 
(2-4) and deny (5-7) the role of antibiotics as a 
causative agent in increasing the coagulability of the 
blood in patients receiving these drugs. 


normally function to regulate the elaboration of 
plasma thromboplastin, and, in the absence of the 
latter, decreased coagulability might ensue (9). 

Macht and Farkas (4), working with rabbits and 
observing them over a 3-hr period, reported that 
aureomycin caused an increase in the coagulability 
of the blood. Shapse and Wright (7) in this clinic 
noted no alterations of clinical importance in the 
blood coagulation time of 30 patients after the ad- 
ministration of aureomyein. 

The question of embolism is of such great surgical 
importance that we checked the experimental work of 
Macht and Farkas on the effect of aureomycin on the 
blood coagulation time in rabbits, and in the same 
study we included the effect of terramycin on the blood 
coagulation time in rabbits and on the bleeding, clot- 
ting, and prothrombin times in patients. 
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Large doses of the streptomyces-derived antibiotics 
(aureomycin used) could also affect the normal 
heparin content of the blood (8). This would have an 
effect that would not always be in the anticipated 
direction of increased coagulability, for heparin may 


1 Aided by grants from Chas. Pfizer & Co., Brooklyn, N. Y., 
and the Lederle Laboratories Division, American Cyanamid 
Company, Pearl River, N. Y. Terramycin was furnished 
throuch the courtesy of Chas. Pfizer & Co., and aureomycin 
through the courtesy of the Lederle Laboratories Division, 
American Cyanamid Company. 
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Experiments were conducted on 16 rabbits in which 
8 were given 100 mg aureomycin glycinate intraven- 
ously, and 8 were given 100 mg terramyein glycinate 
intravenously. The drugs were dissolved in 2 ml dis- 
tilled water and injected into the marginal veins. 
Blood specimens were obtained by both marginal vein 
and intracardiac punctures in various animals. Clot- 
ting times were done before the first injection and 
again at 1-, 2-, and 6-hr intervals after administration 
of the antibiotics. The clotting times were done by the 
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method of Lee and White. One ml of blood was placed 
in each of three tubes (10 mm in diam), which had 
been rinsed with normal saline. The tubes were in- 
verted at 30-see intervals until the clot could not be 
displaced. 

The results in each rabbit are expressed graphically 
in Figs. 1 and 2. Fig. 3 presents the average altera- 
tion in clotting time according to the time interval 
after administration of each drug. 

Bleeding and clotting times were done on 30 pa- 
tients before and at 1-, 24-, and 48-hr intervals after 
the initiation of terramycin therapy. Eleven patients 
received 500 mg terramycin intravenously every 12 hr, 
and the remainder received 250 mg of terramycin 
orally every 6 hr. The bleeding times were determined 
by puncturing the ear lobes of the patients with a 
#20-gauge needle and blotting the area with filter 
paper every 30 sec until bleeding ceased. The clotting 
times were determined by the method of Lee and 
White. In 16 patients concurrent prothrombin times 
by the method of Quick were done before and at 24- 
and 48-hr intervals after institution of terramycin 
therapy. 

The cases used were all adults and consisted of the 
following diagnoses: Cellulitis of extremities, 5; breast 
abscesses, 3; infected lacerations, 3; appendicitis, 3; 
human bites, 2; infected 2° and 3° burns, 2; ruptured 
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peptic ulcers, 2; penetrating stab wounds of the ab- 
domen, 2; and one each of the following: compound 
fracture of tibia, thrombophlebitis of leg, cervical 
cellulitis and adenitis, periurethral abscess with uri- 
nary extravasation, cystitis and pyelonephritis, ischio- 
rectal abscess, incarcerated inguinal hernia, and acute 
orchitis. Table 1 shows the average bleeding, clotting, 
and prothrombin times and their variations at the 
indicated times. 


TABLE 1 


AVERAGE BLEEDING AND CLoTTine Times or 30 PATIENTS 
AND AVERAGE PROTHROMBIN TIMES OF 16 PATIENTS 
oN TERRAMYCIN THERAPY 


Av pro- 


Av bleeding Av clotting thrombin 
time (min) time (min) time 
(see) 
Pretreatment 3.40 8.37 17.10 
lhr 3.63 8.63 
24 *¢ 3.60 8.48 16.90 
48 ‘* 3.51 8.68 17.10 


Although there were some individual variations in 
the clotting times in the rabbits, and in the bleeding, 
clotting, and prothrombin times in the patients, there 
were no significant changes in any of these tests. Re- 
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cent articles (9, 10) have shown terramycin to have 
no appreciable effect on the prothrombin time of hu- 
man blood. 

We have treated several hundred patients with both 
aureomyein and terramycin and have noted no in- 
creased frequency of embolism. Thus we feel that 


neither aureomycin nor terramycin in the reeom- 
mended dosages produces any alteration in the blood 
coagulation mechanism that is of any clinical sig- 
nificance, and that neither drug should be withheld 
from any patient because of the fear of producing an 
intravascular clot. 
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Comments and Communications 


The Scientist as Citizen 


I was gratified to read in Comments and Communi- 
cations (May 16, 1952) “A Citizen’s Duty,” by Paul 
D. Foote, of Gulf Research and Development Com- 
pany, urging that national meetings of scientific, tech- 
nical, and trade associations be arranged so that they 
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do not fall on election day. Mr. Foote wisely says, 
“The votes of the readers of this journal, who repre- 
sent a group of the highest intelligence, are especially 
desirable;” and again, “Why not recognize our obli- 
gations as citizens and, throughout the country, ar- 
range all association meetings on dates that will not 
conflict with voting?” 
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In the same issue of Science, Kirtley F. Mather, 
who discusses “The Problem of Antiscientific Trends 
Today,” says, 

Scientists, by the very nature of their mental habits, 
are internationalistic rather than chauvinistic in their out- 
look. [He adds that] Scientists, moreover, are naturally 
devoted to the principles of democratic freedom that shine 
so clearly in our constitutional Bill of Rights, based as 
they are upon the one most important freedom of all, the 
freedom to think one’s own thoughts and to express them 
so that they may be appraised in the court of public 
opinion. 

Assuming that one’s own country is worth while, 
one eannot be soundly “internationalistic” without 
being truly patriotic in the effort to protect and pre- 
serve our own country. The international situation has 
so deteriorated that the first thing on the agenda is 
to do one’s best to appraise it correctly and act wisely. 
The danger is a real and present one. 

Ira JEWELL WILLIAMS 
White, Williams & Scott, Philadelphia 


B-Glucuronidase and Glucuronide Synthesis 


IN a recent review of the relationship between estro- 
gens and enzymes, Fishman (1) discusses his hypothe- 
sis that the enzyme 6-glucuronidase acts synthetically 
in the animal body. It therefore seems appropriate 
at the present time to recount briefly the principal 
evidence for the existence in the animal body of a 
glucuronide-synthesizing system, distinct from 6-glu- 
curonidase. 

Fishman’s hypothesis was originally put forward to 
explain his discovery (2-4) that the B-glucuronidase 
activity in nonsex organs, such as liver, rises in re- 
sponse to the administration of menthol or borneol, 
whereas the activity of the enzyme in uterus and 
vagina is increased by administration of esteriol or 
other estrogens. The complete explanation rests on 
three distinct postulates: (a) that the enzyme acts 
synthetically in vivo, (b) that the tissue activity re- 
sponds adaptively to the presence of excess substrate, 
and (c) that the enzyme differs in specificity or fune- 
tion according to its location in the body. Without 
accepting the others, we shall limit ourselves here to 
considering the first and key postulate. 

B-Glucuronidase is present in nearly all animal tis- 
sues that have been studied (5), and its activity is 
measured in vitro by following the hydrolysis of bio- 
synthetic glucuronides (6-8); its activity in certain 
organs can be made to rise or fall in vivo by ad- 
ministering a variety of both glucuronidogenic and 
nonglucuronidogenic agents (2-4, 9-11); certain glu- 
curonides cause a rise in activity (4, 9); in vitro this 
enzyme is powerfully inhibited by saccharate (12- 
15), an effect that has recently been shown to be due 
to saccharo-1:4-lactone present as impurity in the 
saccharate solution (16, 17); it is not inhibited by 
fluoride, iodoacetate, dinitrophenol, or sulfate (12, 18). 

The activity of the glucuronide-synthesizing system 
ean be measured in tissue slices and appears to require 
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oxidation and phosphorylation; this enzyme system 
has been found only in liver and, to a minor extent, 
in the kidney (19-21) ; its activity in liver is unaltered 
by treating animals with agents that cause changes in 
liver B-glucuronidase activity (20); in vitro, glueuro- 
nide synthesis is not inhibited by saccharo-1: 4-lactone 
(14, 17), but it is inhibited by anaerobiosis, cyanide, 
iodoacetate, fluoride, azide, dinitrophenol, and sulfate 
(19, 21); glueuronie acid in low concentration does 
not stimulate glucuronide synthesis by liver slices, nor 
does it overcome depression due to various causes (19, 
21); in high concentration, glucuronic acid itself in- 
hibits glucuronide synthesis in vitro (21), as it does 
B-glueuronidase (12, 15). 

From their study of phenol conjugation by tissue 
slices (22), De Meio and Arnolt arrived at certain 
conclusions regarding glucuronide synthesis that are 
contrary to some of the points mentioned above. It 
was later shown, however, that their method did not 
measure conjugation of phenol with glucuronic acid 
(23), a finding that has been accepted by De Meio 
(24). 

Florkin, Crismer, Duchateau, and Houet (25) ob- 
tained evidence for every slight condensation of glu- 
euronic acid with borneol after prolonged incubation 
of the two compounds together in high concentration 
in presence of 6-glucuronidase, but they considered 
that it did not follow that glucuronides are synthesized 
by this mechanism in vivo. Using a very sensitive 
color reaction for o-aminophenylglucuronide (23), 
Karunairatnam and Levvy (12) could find no con- 
densation of o-aminophenol with glucuronic acid in 
presence of 6-glucuronidase or crude liver homogen- 
ates. Under suitable conditions, any hydrolytic enzyme 
should theoretically be able to catalyze the reverse re- 
action, but several instances are known where resyn- 
thesis in the body proceeds by quite a different 
mechanism. 

G. A. Levvy 
Rowett Research Institute 
Bucksburn, Aberdeenshire, Scotland 
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Since the important contributions of Levvy and 
Kerr have been repeatedly discussed (1-3), this com- 
ment is merely intended to restate our attitude toward 
the concept of 6-glucuronidase as a catalyst of the 
synthesis of glucuronides and to clarify—if it is pos- 
sible—the prevailing viewpoints on glucuronide syn- 
thesis. 

With regard to the first consideration, although di- 
rect proof that the enzyme catalyzes the conjugation 
of glucuronic acid in vivo is lacking, this mechanism 
is at least theoretically possible and there are good 
reasons for its existence (1-3). This concept became 
the basis of a working hypothesis proposed in 1940 
(4) in an attempt to explain certain glucuronidase 
phenomena in animals, and it has been helpful in 
suggesting new experiments and has led to the dis- 
covery of new information. It will remain a useful 
ad hoc hypothesis until it has outlived its value for 
our purposes, or until future work suggests a better 
explanation of the role of the enzyme. 

It is Levvy’s implied contention that certain of his 
in vitro data negate the validity of the working hy- 
pothesis which we favor. It should be pointed out, 
however, that the translation of in vitro data into 
valid deductions in vivo is always hazardous even 
with the use of surviving tissues, unless the in vitro 
findings do coincide with observations in the whole 


attention. The first entails the synthesis of glucuron- 
ides from three carbon precursors without the par- 
ticipation of glucuronic acid itself. A requirement of 
oxidation and phosphorylation is stated by Lipschitz 
and Bueding (5), Karunairatnam et al. (6), and 
Storey (7). One suspects that the processes of oxi- 
dation and phosphorylation concern the synthesis of 
glucuronic acid only and not its conjugation. The other 
concept holds that glucuronic acid itself is the im- 
mediate conjugating compound and that the enzyme 
B-glucuronidase participates in the conjugation (4). 

This second mechanism is supported in part by 
direct experimental evidence in the intact animal. 
Thus, King (8) and Packham and Butler (9), using 
radioactive carbon, have shown that the synthesis of 
borneol glucuronide in the guinea pig and of naphthyl 
glucuronide in the rat takes place with the preformed 
molecule of glucuronic acid. Glucuronie acid, admin- 
istered intraperitoneally, was incorporated into bio- 
synthetic naphthyl glucuronide (9) at twenty times 
the rate of any three carbon precursors. 

This observation does not rule out the possibility 
that there may be other mechanisms of glucuronide 
synthesis not requiring preformed glucuronic acid, nor 
does it necessarily prove that B-glucuronidase catalyzes 
the conjugation. It does lend added support to the 
working hypothesis discussed here. 

It is hoped that the exposition of these varying 
viewpoints concerning a biologically important phe- 
nomenon may benefit other investigators who may 
undertake work in this field. 

H. Fishman 
Department of Surgery 
Tufts College Medical School 
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Book Reviews 


Probit Analysis: A Statistical Treatment of the Sig- 
moid Response Curve. 2nd ed. D. J. Finney. New 
York—London: Cambridge Univ. Press, 1952. 318 
pp. $7.00. 


The first edition (reviewed in Science, 107, 76, 
[1948]) has proved very useful and was sold out 
some time ago. The second edition is nearly the same 
in content, but somewhat extended, with better paper 
and printing. The jacket and preface list the new 
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material and the sections that have been changed. 

The section on alternative distributions has been 
broadened, and discusses use of the angle transfor- 
mation. The sections on maximum likelihood esti- 
mates, on the Parker-Rhodes equations, and on pro- 
bits for quantitative response are revised to use a 
simplification of equations recently obtained by the 
author himself. 

A new chapter has been added. It is not unified as 
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are the others, but discusses several recent develop- 
ments in the field. It includes alternatives to maxi- 
mum likelihood, situations where the population 
treated is estimated rather than known, experimental 
designs, independent action in mixtures, special meth- 
ods for estimating high percentage points, and inter- 
pretation of standard errors. 

The appendix on derivations has been considerably 
rearranged, and two new tables are added—on weight- 
ing with estimated populations, and on analysis of 
inverse sampling. The bibliography is extended. The 
book will continue to be almost indispensable in dos- 
age-mortality studies. 

F. M. Wap.ey 
3215 N. Albemarle St., Arlington, Virginia 


Wavelength Tables of Sensitive Lines. L. H. Ahrens. 
Cambridge, Mass.: Addison-Wesley, 1951. 86 pp. 
$3.00. 

These tables are of great value for the analyst deal- 
ing with the spectrographiec d-c are analysis of com- 
pound materials such as rocks, soils, and minerals. The 
main table contains the wavelengths of the most sensi- 
tive lines of 68 elements and information about rela- 
tive intensities and sensitivities, and excitation poten- 
tials. The most valuable feature of the book is the 
listing of all possible interfering lines of other ele- 
ments occurring in the neighborhood of each sensitive 
line within the range of about +0.5 A. Usually only 
three or four sensitive lines are listed—a sufficient 
number for an unambiguous identification. A smaller 
separate table lists the most sensitive lines of the rare 
earth elements and gives the values of the relative 
sensitivities as determined by Meggers and Scribner, 
and Smith and Wiggins. 

K. W. MEIssNER 

Department of Physics, Purdue University 


Proceedings of the Second Clinical ACTH Confer- 
ence; Vol. 1: Research; Vol. 2: Therapeutics. John 
R. Mote, Ed. New York: Blakiston, 1951. Vol. 1: 
531 pp.; Vol. 2: 716 pp. $8.50 each. 

The rapid advances in medical science in recent 
years and the great increase in research have strained 
existing media for publication. Prompt announcement 
of significant discoveries, so important to continuing 
progress, is possible with relatively few journals, and 
it has become customary to read lay accounts months 
before the appearance of the scientific publication. 
The printing in book form of the proceedings of in- 
formal conferences has been tried as a partial solu- 
tion to this difficulty. The careful correction and 
editing of such transactions is time-consuming, and 
often the better part of a year, or even longer, is 
required to produce the volume. On rare occasions, 
the printed transactions are ready for the reader as 
early as four months after the conference, and such 
was the case in this instance. 

The two volumes comprise a record of a meeting 
held under the auspices of Armour and Company. 


September 12, 1952 


The editor’s introduction and the complete table of 
contents appear in each volume. The 102 contribu- 
tions—41 in Volume I and 53 in Volume II—are by 
312 authors; they cover a wide field, and nearly all 
branches of medicine are represented. The influence 
of corticotropin (ACTH) on various phases of me- 
tabolism and the effects of the hormone on a great 
variety of disease processes are the subjects of most 
of the papers. The communications largely represent 
new material destined for later publication in various 
journals. Most of the papers are followed by diseus- 
sions, a total of 177 individuals thus participating, 
some as many as ten times. The contributions vary 
widely in quality and significance: some are products 
of precise and careful investigation; some recount 
large and others small series of observations; some- 
times the conelusions are conservatively drawn, and at 
other times they reflect the enthusiasm of the investi- 
gators. Therapeutic effects might be graded as defi- 
nite, slight, and negative by one observer, whereas the 
corresponding responses might be classed as dramatic, 
moderately dramatic, and disappointing by another. 
The two volumes contain a wealth of detail on the 
physiological and clinical effects of the hormone newly 
introduced into therapeutics. Probably in no other 
single publication could one acquire information on 
so many aspects of the subject, and it is unfortunate 
that no index is provided. Without it the work does 
not serve well as a source of reference; although the 
table of contents lists the titles of the papers, there 
is no way of finding material within the extensive dis- 
cussions. As there are some 357 separate items of dis- 
cussion, some of them as long as or longer than the 
papers being diseussed, and as these of necessity 
usually appear in their order of presentation at the 
conference regardless of subject matter, the reader 
has no way of finding what he seeks short of leafing 
through 1247 pages. 
E. B. Astwoop 
New England Center Hospital, Boston, Massachusetts 


Scientific Book Register 


Seaweeds and Their Uses. V. J. Chapman. New York-— 
London: Pitman, 1952. 287 pp. Illus. $6.00. 

Theory of Matrices. Sam Perlis. Cambridge, Mass.: 
Addison-Wesley, 1952. 237 pp. $5.50. 

Ultraviolet Radiation. Lewis R. Koller. New York: 
Wiley; London: Chapman & Hall, 1952. 270 pp. $6.50. 

A Hundred Years of Biology. Ben Dawes. London: Duck- 
worth; New York: Macmillan, 1952. 429 pp. $5.00. 

Solubilities of Inorganic and Organic Compounds: A 
Compilation of Solubility Data from the Periodical 
Literature. Supplement to 3rd ed. containing data pub- 
lished during 1939-49, inclusive. Atherton Seidell and 
William F. Linke. New York: Van Nostrand, 1952. 
1254 pp. $12.50. 

The Theory of Relativity. C. Moller. New York: Oxford 
Univ. Press, 1952. 386 pp. $7.00. 

Flour for Man’s Bread: A History of Milling. John 
Storck and Walter Dorwin Teague. Minneapolis: Univ. 
Minnesota Press, 1952. 382 pp. Illus. $7.50. 
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Association Affairs 


Prize in the Social Sciences 


A prize of $1000 for an essay on theoretical soci- 
ology was offered in 1951 (Scrence, 114, 508 [1951]), 
but in the opinion of the judges none of the entries 
adequately met the conditions established for the 
award, and no prize was given. A prize of $1000 is 
now offered for 1952 for essays reporting upon in- 
quiry into the theory of social processes and group 
behavior. The conditions of the competition are as 
follows: 


A. The contribution should further the comprehension 
of the psychological and cultural behavior of human 
beings in contemporary society, with specific recognition 
of the space-time frame of reference. The descriptions and 
interpretations presented should be developed from care- 
fully controlled observations of actual social situations. 

B. The development should be along those methodo- 
logical lines that have been most prominent in the estab- 
lished sciences. Special attention in the particular case 
should be paid to the manner of theoretical-factual con- 
struction that can be studied in the line of progress from 
Charles Darwin through C. S. Peirce, William James, 
and John Dewey. 

C. Clear recognition and steady stress should be given 
to observation as taking place always under postulation, 
and to postulation as always arising out of prior obser- 
vation. If this view is not held, its alternative should be 
made scientifically clear. The essay should foster libera- 
tion from traditional philosophic-linguistie conventions 
and from outmoded boundaries between different social 
disciplines. 

D. The focus of attention should be the process of move- 
ment and change in society, the interactions between in- 
dividuals and groups, and the adjustments and readjust- 
ments in their relationships that make for activity and 
development. 


COMMENT 


This is not a prize for conventional work in the 
social sciences, even when done by the best conven- 
tional technicians; nor is it a prize for any kind of 
original work, no matter how brilliantly dialectical 
it may be. Fundamentally, it is a prize to encourage 
procedures within the framework of the best-formu- 
lated evolutionary naturalism and experimental or 
operational logie of the past half-century or more. 

Manuscripts will be judged by a committee of three 
persons who will be fully qualified to appraise mate- 
rial in this field, but who will not necessarily be soci- 
ologists. Entries should be sent to Howard A. Meyer- 
hoff, Administrative Secretary, American Association 
for the Advancement of Science, 1515 Massachusetts 
Ave., N.W., Washington 5, D. C., not later than 


October 31. To facilitate the work of the judges, the 
material should be submitted in triplicate, and the 
name of the author should be omitted from the typed 
copy. Definite preference will be given to unpublished 
manuscripts or to essays especially prepared for this 
competition, but articles that have been published 
since December 1, 1951, will not be excluded from the 
competition merely by virtue of having been pub- 
lished. Announcement of the winner will be made at 
the Association’s St. Louis meeting in December, but 
the Committee of Judges reserves the right to with- 
hold the prize if no worthy essay is submitted. 


AAAS Research Grants 


THe AAAS administers the A. G. Stillhamer En- 
dowment Fund, which was given for the purpose of 
supporting research in biology. For several years the 
income from this fund has been allowed to aceumu- 
late, and the Association is now prepared to offer a 
$500 Stillhamer Grant for Biological Research in 
1952. In subsequent years it will offer comparable 
grants of $500 in other scientific fields. 

In addition to the Stillhamer Grant of $500, the 
Grants Committee will also consider applications for 
an award not to exceed $500, preferably in a field 
of science other than biology. This special grant is 
available for 1952 only, and it is not planned to offer 
it annually. 

It is proposed to announce the 1952 awards at the 
St. Louis meeting of the Association, December 26- 
31, 1952, and applications will be received through 
November 15. Each application should provide the 
following information: name and address of appli- 
cant, his institution, a detailed description of the re- 
search project, together with a statement regarding 
any projects thus far made, the specific purpose or 
purposes for which the funds are needed, the antici- 
pated cost of the project, amounts and sources of 
other funds available for the project, and the names 
of two or more scientific colleagues who are sufficiently 
familiar with the project to advise the AAAS Grants 
Committee regarding it. 

For the purpose of administering these annual 
grants, the AAAS Grants Committee will be revived, 
and the names of the members will be published in 
a subsequent issue of ScrENCE. 

All applications should be submitted in triplicate 
to Howard A. Meyerhoff, Administrative Secretary, 
American Association for the Advancement of Sei- 
ence, 1515 Massachusetts Ave., N.W., Washington 5, 
D. C. 


SPW 
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NEW this fall... . 


BIOCHEMICAL PREPARATIONS, Volume II 
Editor-in-Chief, ERIC G. BALL, Harvard Medical School. Prepared and edited by 


outstanding biochemists, the second volume of this valuable series presents accurate, de- 
tailed, reproducible methods for the preparation of 23 substances used in biochemical 
research. The following information is provided about each compound: principle, start- 
ing material, procedure, properties, purity of product, and method of preparation. All the 
preparations can be effected with easily available, inexpensive materials. Emphasis is on 
isolation but pertinent preparations are also provided. 1952. 109 pages. $3.00. 


ESSENTIALS of MICROWAVES 


By ROBERT B. MUCHMORE, Member of the Technical Staff, Research and 
Development Laboratories, Hughes Aircraft Company. This book gives the beginner the 
facts he needs to utilize this valuable tool. Written to be understood without mathematics, 
by anyone with elementary training in physics or engineering, Essentials of Microwaves 
uses word pictures rather than abstruse concepts to explain microwave phenomena and 
apparatus and backs them up with illustrations wherever possible. Among the features: 
the book gives the fundamental empirical laws of electricity and magnetism and shows 
how by combination and extension these laws govern all microwave phenomena; applies 
the rules governing wave propagation and reflection to the understanding of wave guides, 
cavity resonators, etc.; treats the special problem of guided wave transmission, introducing 
the concept of characteristic waves or modes. Approx. 242 pages. Prob. $4.50. Ready 
this month. 


An Introduction to the CHEMISTRY of the HYDRIDES 
By DALLAS T. HURD, Research Associate, General Electric Company. In this 


book you'll find vital, stimulating information on new and interesting developments in the 
chemistry and application of hydrides. The author presents the complete hydride story 
from preparation, physical and chemical properties, chemical reactions, industrial and 
research applications, and toxicology, to techniques for handling hydrides and hydride 
compounds. A general interpretation of the theory of chemical bonding of the element 
hydrogen is presented, with particular reference to hydride systems. All the chemical 
elements known to form compounds with hydrogen are discussed and a list of com- 
mercial sources of specific hydrides is provided. This is not a mere “catch-all” reference 
but a critical, coordinated presentation of the theory, properties and reactions of hydrides. 
1952. 231 pages. $5.50. 


The MOLECULAR ARCHITECTURE of PLANT CELL WALLS 


By R. D. PRESTON, D.Sc., F. Inst.P., Reader in Plant Biophysics, University of 
Leeds. The theme of this book centers around the extraordinary advances which have 
been made during the past 25 years, in the understanding of the molecular structure of 
the solid envelope which surrounds every plant cell. The first few chapters present a 
résumé of the more important physical and chemical approaches to cellulose structure. 
with an explanation of the anatomy and development of the tissues under discussion 
The detailed structure of cell walls in a wide variety of plants—is the meat of the book. 
Much of the material is the result of work performed by the author in his own labora- 
tory or in the laboratory of his associates. In Press. Approx. 224 pages. Prob. $6.75. 


Order your on-approval copies today. 
JOHN WILEY & SONS, Inc., 440 Fourth Ave., New York 16, N. Y. 
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APPLICATION FOR HOTEL RESERVATIONS 
119th AAAS MEETING 


St. Louis, Mo., December 26-31, 1952 


The list of hotels and their rates and the reservation coupon below are for your convenience in 
making your hotel room reservation in St. Louis. Please send your application, not to any hotel 
directly, but to the AAAS Housing Bureau in St. Louis and thereby avoid delay and confusion. The 
experienced Housing Bureau will make assignments promptly; a confirmation will be sent you in 
two weeks or less. Share a room with a colleague if you wish to keep down expenses. Mail your ap- 
plication now to secure your first choice of desired accommodations. All requests for reservations must 
give a definite date and estimated hour of arrival, as well as date and approximate hour of departure. 


HOTELS AND RATES PER DAY 


Hotel* Single Double Bed Twin Beds Suites 
CHASE 6.00— 9.00 8.00-10.00 8.00-12.00 14.00-—30.00 
DESOTO*D 4.00— 6.00 6.00— 9.00 7.50—14.00 11.50—22.00 
JEFFERSON*D 4.50— 8.50 7.50—11.00 8.50-11.50 19.00-—30.00 
LENNOX D 5.00— 7.00 6.50— 9.00 8.50— 9.50 13.00 & up 
MAJESTIC D 3.25— 4.50 5.25— 6.25 7.00— 8.00 10.00-15.00 
MARK TWAIN D 4.50— 6.50 6.00— 8.50 8.50— 9.50 16.00 & up 
MAYFAIR D 4.00— 7.00 5.50— 8.00 8.00—12.00 15.00 & up 
MELBOURNE 4.50— 8.00 6.50— 8.50 8.50-11.00 17.00-—25.00 
ROOSEVELT Reserved for mathematicians, $2.75 to $3.75 per bed. 
SHERATON 5.25— 8.85 8.00—11.00 9.00-—12.50 11.00—30.00 
STATLER*D 4.00— 7.00 6.50— 9.50 7.50—11.00 21.50-26.50 


% Hotels starred have sessions in their public rooms. For a list of the headquarters of each participating society and section, 
please see Association Affairs, Science, July 25, or The Scientific Monthly, August 


D = downtown hotel; the other hotels (not downtown) are for the mathematicians primarily. 


THIS IS YOUR HOTEL RESERVATION COUPON 
AAAS Housing Bureau 

St. Louis 1, Mo. 


Please reserve the following accommodations for the 119th Meeting of the AAAS in St. Louis, Dec. 26-31, 1952: 
TYPE OF ACCOMMODATION DESIRED 


Double-Bedded Room ..... Desired Rate Maximum Rate ........ Number in party .........+. 
Twin-Bedded Room ...... Maximum Rate ........ 

Desired Rate Maximum Rate ........ Sharing this room will be: 


(Attach list if this space is insufficient. The name and address of each person, including yourself, must be listed.) 


ADDRESS 


(Street) (City and Zone) (State) 
Mail this now to the Housing Bureau. Rooms will be assigned and confirmed in order of receipt of reservation. 
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: 
(These must be indicated—add approximate hour, a.m. or p.m.) 
NAME 
(Individual requesting reservation) (Please print or type) 
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CONVERSION SCALES 


BAROMETERS 


Above: Close-up of the con- Accuracy . . . day in and day out... 
round the clock dependability . . . that’s 
what you get in a Cenco Mercurial 
leo Barometer. Cenco features . . . patented 
quered mounting. improvements . . . precision manufac- 

ture . . . plus an effective method of 
filling under vacuum . . . combine to provide an instrument 
of unusual quality at a remarkably low price. 


These instruments are built with the tube completely enclosed 
in hexagonal brass tubing to which the metric and English 
scales are attached. Patented construction of the mercury well 
permits fine adjustment and its transparent glass wall admits 
plenty of light for good visibility. 

Cenco Mercurial Barometers are constructed as prescribed by 
the U. S. Weather Bureau and conform to correction charts 
established by the Bureau. 


Order today for prompt delivery 


No. 76890 Cenco Mercurial Barometer for cltitudes 0 to 4000 ft. 
with scales ranging from 600 to 800 mm and 24.5 to 31.5 inches— $ 
verniers for reading to 0.1 mm or 0.005 inch. Each.......... 47.16 


No. 76891 Cenco Mercurial Barometer, same as No. 76890 but 
for altitudes from 1500 up to 10,000 feet. Scale ranges from $ 
500 to 700 mm and 19.5 to 27.5 inches. Each............... 55.15 


No. 76892 Barometer Mounting made of sheet metal for safe and convenient 
mounting of Cenco barometers. Finished in white lacquer to provide 

@ light background for adjusting the zero index and vernier. With $ 
conversion table. Length, 3714 inches, width 3% inches. Each. . . 7.57 


CENTRAL SCIENTIFIC COMPANY 
1700 IRVING PARK ROAD © CHICAGO 13, ILLINOIS 
CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO 
SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 


REFINERY SUPPLY COMPANY 
624 EAST FOURTH STREET © TULSA 3,OKLAHOMA 
2215 McKINNEY AVENUE © HOUSTON 3,TEXAS 


. one dependoble source of supply for 
in scientii instruments 
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RESEARCH 
BIOCHEMICALS 


For 
INVESTIGATIONAL USE 


NUCLEO PROTEINS 
PURINES PYRIMIDINES 


ADENINE 
ADENINE SULFATE 
ADENOSINE 
ADENOSINE DIPHOSPHATE 
ADENOSINE TRIPHOSPHATE—95% ATP 
(Sodium and Barium Salts) 
ADENYLIC ACID 
(Adenosine 3 phesphoric) 
(Adenosine 5 phosphoric) 
AMMONIUM URIDYLATE 
COZYMASE (COENZYME I) 
CYTIDINE 
CYTIDINE SULFATE 
CYTIDYLIC ACID 
CYTOSINE 
2 THIO CYTOSINE 
DESOXYRIBONUCLEIC ACID 
FRUCTOSE-6-PHOSPHATE 
GLUCOSE-1-PHOSPHATE 
GLUTATHIONE 
GLUCOSE-6-PHOSPHATE 
GUANINE (Free Base) 
GUANINE HYDROCHLORIDE 
GUANOSINE 
GUANYLIC ACID 
HEXOSE DIPHOSPHATE 
(Fructose-1-6-Diphosphate) 
HYPOXANTHINE 
INOSINE 
IRON NUCLEATE 
18SO-CYTOSINE 
MANGANESE NUCLEATE 
5—METHYL THIOURACIL 
6 (-) METHYL URACIL 
5—METHYL URACIL 
NUCLEIC ACID 
(Ribose Nucleic Acid) 
PHOSPHOGLYCERIC ACID (D-3) 
PROTAMINE NUCLEINATE 
PROTAMINE SULFATE 
D (-) RIBOSE 
SODIUM RIBONUCLEATE 
SODIUM DESOXYRIBONUCLEATE 
THYMINE (5 METHYL URACIL) 
URACIL 
URAMIL (5 Amino Barbituric Acid) 
URIDINE 
URIDYLIC ACID 
XANTHINE 
XANTHOSINE 


WRITE FOR 


NEW 
CATALOGUE 


#5 975 


Listing over 600 
Research Biochemicals 


Nutritional Corporation 


CLEVELAND 


Publications Received 


Conservation in the Americas. No. 12. Annette L. Flug- 
ger, Ed. Washington, D. C. Pan American Union in 
collaboration with Pan American Section of The In- 
ternational Committee for Bird Preservation. 67 pp. 
(mimeo.) Washington, D. C.: Pan American Union, 
1952. 

Fauna of the Upper Vale and Choza: 6 Diplocaulus. 
Everett C. Olson. Fieldiana, Geology, Vol. 10, No. 14. 
Pp. 147-66. 35¢. The Surinam Coral Snake, Micrurus 
surinamensis. Karl P. Schmidt. Fieldiana, Zoology, 
Vol. 34, No. 4. Pp. 25-34. 20¢. Chicago: Chicago 
Natural History Museum, 1952. 

A Guide to Tables of the Normal Probability Integral. 
National Bureau of Standards Applied Mathematics 
Ser. 21. iv+16 pp. 15¢. Extension and Dissemination 
of the Electrical and Magnetic Units by the National 
Bureau of Standards. Francis B. Silsbee. Cire. 531. 
iv+33 pp. Illus. 25¢. Measurement of the Thickness 
ot Capacitor Paper. Wilmer Souder and S. B. Newman. 
Cire. 532. iii+10 pp. 15¢. Washington, D. C.: GPO, 
1952. 

Hydraulics of Wells. Dean F. Peterson, Jr., et al. Agr. 
Expt. Sta. Utah State Agr. College, Bull. 351. 48 pp. 
Trade in Western Livestock at Auctions. 1. Develop- 
ment, Relative Importance, and Operations. Harold 
Abel and Dee A. Broadbent. Bull. 352. 129 pp. Illus. 
Effect of Nitrogen Fertilizer on Yield and Protein 
Content of Winter Wheat in Utah. Howard B. Peter- 
son. Bull. 353. 29 pp. Marketing of Chickens from 
Producer to First Handler. Washington, Oregon, and 
Utah, 1948-1949. Roice H. Anderson, Bull. 354, 38 pp. 
Lining Canals and Reservoirs to Reduce Conveyance 
Losses. C. W. Lauritzen, et al. Cire. 129. 24 pp. Illus. 
Recommended Practices to Reduce Fluorosis in Live- 
stock and Poultry. Cire. 130. 16 pp. Illus. Logan, 
Utah, 1952. 

The Institute of Medical and Veterinary Science, 
Thirteenth Annual Report of the Council. 49 pp. 
Adelaide: Gov. Printer, 1951. 

A New Trochiliscus (Charophyta) from the Downtonian 
of Podolia. W. N. Croft. Bull. of the British Museum 
(Natural History), Geology, Vol. 1, No. 7. Pp. 189- 
220. 10s. Illus. The “Manihine” Expedition to the 
Gulf of Aqaba, 1948-1949. Zoology, Vol. 1, No. 8. 
Pp. 153-252. Illus. 25s. On the Species and Races of 
the Yellow Wagtails from Western Europe to Western 
North America. C. H. B. Grant and C. W. Mackworth- 
Praed. Zoology, Vol. 1, No. 9. Pp. 255-268. Illus. 5s. 
London: British Museum, 1952. 

Private and Public Resources in Nutrition Research. 
Report to the Board of Governors by the Scientific 
Director. Leonard A. Scheele. 65 pp. Recent Advances 
in Nutrition Research. Nutrition Symposium Ser. No. 
5. A. E. Axelrod et al. New York: National Vitamin 
Foundation, 1952. 129 pp. Illus. $1.50. 

Proceedings of the Conference on Ionospheric Research 
(June 1949). Bradford B. Underhill and Ralph J. 
Donaldson, Jr., Eds. Geophysical Research Papers, 
No. 7. 182 pp. Illus. 1950. Proceedings of the Col- 
loquium on Microwave Meteorology, Aerosols and 
Cloud Physics. Ralph J. Donaldson, Jr., Ed. 123 pp. 
Tilus. 1952. Cambridge, Mass.: Air Force Cambridge 
Research Center. 

Revort on Germany, 10th Quarterly. Office of the U. S. 
High Commissioner for Germany. OES, HICOG, APO 
80, c-o Postmaster, New York, 1952. 102 pp. Illus. 
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Paper Partition 


CHROMATOGRAPHY EQUIPMENT 


A new and more 
complete line of pa- 
per chromatographic 
equipment, carefully 
engineered for use in 
this new field of 
analysis. 


CHROMA- 
TOGRAPHY 
DRYING 
OVEN 

Also Available: 
New Chromatocab 
Models 


Stri Suspension 
Ra ks (stainless 
steel or glass) 

Electronic densitom- 


eters 

Ultraviolet Lamps 
(long and short 
wave-length) 


Indicator Sprays 
Disc Cham 


RESEARCH EQUIPMENT CORPORATION 


Dept. S, 1135 Third Street 
Oakland 20, California 


95 Madison Ave. 


PHOTOVOLT 


Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
Mod. 520-M 


Absorption and flame photometry. Colorimetry through 
microscopes. Scintillation measurements. Fluorescence 
trace analysis. Monochromatic color densitometry. 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
New York 16, N. Y. 
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UNIVERSITY PRESS 


SYMMETRY 


By HERMANN WEYL, author of Philos- 
ophy of Mathematics and Natural Science. 
Displaying the great variety of applica- 
tion ef the principle of symmetry in the 
arts and in nature, this book demonstrates 
its philosophic and mathematical signi- 
ficance. Numerous illustrations, making 
this a handsome book, are taken from 
many fields of art and science. 

Starting from the vague notion of sym- 
metry = harmony of proportions, the au- 
thor gradually develops first the geometric 
concept of symmetry in its several forms, 
and finally rises te the general abstract 
mathematical idea underlying all these 
varied forms. $3.75 


THE EXACT 
SCIENCES IN. 
ANTIQUITY 


By OTTO NEUGEBAUER. The world’s 
authority on ancient mathematics and as- 
tronomy presents, in a book of wide in- 
tellectual appeal, the results of the most 
recent research in Babylonian science and 
the interrelations ef Greek, Mesopo- 
tamian, and Hindu scientific culture. The 
author, who is at Brown University, treats 
his material throughout with insight for 
its larger significance in the history of 
civilization. Illustrated, $5.00 


Order from your bookstore 
PRINCETON UNIVERSITY PRESS 
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C & B Reagent Chemicals are manufac- 
tured to meet definite standards of purity 
. . . standards which have been set u 
to insure products suitable for resear 
and analytical use. These standards are 
upon the publications of the Com- 
mittee on Analytical Reagents of the 
American Chemical Society and our own 
experience of over thirty years in the 
manufacture of fine chemicals. 
C & B Products are Distributed by 
Laboratory and Physician Supply Houses 
throughout the World. 


Write for copy of catalog, 
The COLEMAN & BELL Co. 
Manufacturing Chemists, 
Norwood, O., U.S.A. 


COLEMAN BELL 


RICELESS 


AT REASONABLE 
LITHOPRINT: PRICES » 


over 700 for- 
ready for delivery at 


Over 140 foreign periodicals .. . 
eign book reprints . . . 
prices even lower than the original through the 
Edwards Brothers LITHOPRINT process of Book 
REPRINT. 


Here’s your opportunity to have access to the 
great discoveries and advances of the War Years 
in Europe. 


One book may be priceless to you! 


city STATE 


J. W. EDWARDS 


MICHIGAN 


16 


Meetings & Conferences 


Sept. 15-20. International Congress of Crop Protection. 
Paris. 

Sept. 15-20. International Symposium on the Chemistry 
of Cements. Royal Institution of Great Britain, Lon- 
don. 

Sept. 15-21. International Convention of Phytophar- 
macy. The Sorbonne, Paris. 

Sept. 17-20. Neuroradiologic Symposium. Stockholm. 

Sept. 19-21. International Astrophysical Conference. 
Astrophysical Institute, University of Liége, Belgium. 

Sept. 20. Calorimetry Conference (Annual). National 
Bureau of Standards, Washington, D. C. 

Sept. 20-28. American Congress of Industrial Medicine. 
Rio de Janeiro. 

Sept. 21-26. International Congress of Hematology. Mar 
del Plata, Argentina. 

Sept. 22-24. American Coke & Coal Chemicals Institute 
(Annual). White Sulphur Springs, W. Va. 

Sept. 22-26. American College of Surgeons (Clinical 
Congress). The Waldorf-Astoria, New York. 

Sept. 22-26. Saranac Symposium. Saranac Laboratory, 
Saranac Lake, N. H. 

Sept. 22-27. Third Alaskan Science Congress. Mount Me- 
Kinley Park Hotel. 

Sept. 22-27. AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE (Alaska Division). Mount McKinley 
National Park. 

Sept. 22-27. Association francaise pour ]’avancement des 
sciences. Cannes. 

Sept. 22-30. Conference and Exhibition of Instruments 
and Measurements. Stockholm. 

Sept. 23-24. Institution of Mining and Metallurgy. Sym- 
posium on Mineral Dressing. London. 

Sept. 23-26. American Roentgen Ray Society. Houston, 


Film Association. La Maison de la Chimie, Paris. 

Sept. 26-28. Aero Medical Association (Interim Meet- 
ing). Paris. 

Sept. 27-28. Biological Photographic Association, Upper 
Midwest Chapter. University of Minnesota, Minne- 
apolis. 

Sept. 27-Oct. 1. Inter-American Congress of Public 
Health. Havana. 

Sept. 27-Oct. 4. International Congress of Industrial 
Heating. Paris. 

Sept. 29-Oct. 1. Association of Official Agricultural Chem- 
ists (Annual). Shoreham Hotel, Washington, D. C. 
Sept. 29-Oct. 4. VIth Congrés International de Chauffage 
Industriel (Thermique et Thermodynamique appli- 

quées). Paris. 

Oct. 1-2. Association of Feed Control Officials. Shoreham 
Hotel, Washington, D. C. 

Oct. 1-3. International Council of Scientific Unions (Gen- 
eral Assembly). Amsterdam. 

Oct. 3. Association of American Fertilizer Control 
Officials. Shoreham Hotel, Washington, D. C. 

Oct. 4. Association of Economic Poison Control Officials. 
Shoreham Hotel, Washington, D. C. 

Oct. 6-10. German Society for Sciences of Fat. Diissel- 
dorf. 

Oct. 9-11. Optical Society of America (Annual). Hotel 
Statler, Boston. 
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NEW! crar-apsco Microscopes 
SCOOPING THE MARKET WITH LOWEST PRICES 


MODEL GB, for General Biology 


$118.00 Less 10% on five or more. 


Cases if desired $8.00 additional. 

Old microscopes accepted in trade at highest allowances. 

Has full range fine adjustment and all metal coarse adjustment, 
two sided (plano/concave) mirror and standard optics. 


SOLD ON TEN DAYS APPROVAL 
Guaranteed to please YOU or returnable at our expense. 


This is also the ONLY microscope where the base (feet) extends 
beyond the objectives, thereby protecting the lenses from bumping 
rear of cabinets. 


Manufactured for us by KREMP of Wetzlar (founded 1885) 
Write for our new catalogue for description of other models. 


5868 Broadway 


Equipped with: 

10 x Huyghenian Ocular 
Achromatic Objectives 

16 mm (10x) m.a. 0.30 
4mm (44x) m.a. 0.66 
Double dustproof Nosepiece 
Disc Diaphragm 
Plano-concave mirror 
(guaranteed not to fall out) 


THE GRAF-APSCO CO. 
Chicago 40, Ill. 


COZYMASE I 


75% pure 
and 
95% pure 


crystalline 


Alcoholdehydrogenase 


EMULSIN 


(B-glucosidase) 


WORTHINGTON BIOCHEMICAL SALES CO. 


Freehold, New jersey 


September 12, 1952 


Product Grading 
Process Control 


. Use the New HELLIGE 


PHOTOELECTRIC COLORIMETER 
and TURBIDIMETER 


Easy 3-step Operction 
Instantaneous Results 


Send GREE Catalog No. 925 
NAME 


Write I street 
Today ! 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00. Use of 
Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number, 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 
SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


POSITHONS WANTED 


Biochemist: Ph.D. Married, 30. Excellent background in nutri- 
tion. Research experience in fractionation and isolation techniques. 
Instrumental analysis, physiology, microbiology. Two years’ in- 
dustry. Publications. Desires academic or industrial position, re- 
search opportunities. Box 287, SCIENCE. x 


Biochemist—Er.zymologist, Ph.D., 33, Canadian, family. Seven 
years research experience in microbial metabolism, bacterial varia- 
tion and enzyme formation. Two years teaching. Strong background 
Organic Chemistry and Genetics. Languages. Available January 
1953. Desires position in industrial research or development. Box 
283, SCIENCE. 9/12 


Entomologist; B.S., 2 years’ graduate study, 2% years field, lab. 
experience in medical, ees field, desires laboratory research 
position. Box 289, SCIENCE. x 


Ex. Physicist and Biophysicist, Ph.D. 1931, 60 publications, 20 
years experience in research and teaching. University or hospital 
preferred. Box 290, SCIENCE, 


Plant Physiologist—Microbiologist ; Ph.D., 28. Research experience 
in photosynthesis, growth regulation, nitrate reduction, and algal 
physiology. Industrial or teaching position with research oppor- 
tunities desired. Box 288, SCIENCE. 


Wanted: University graduate well prepared in histochemistry to 
prepare microscopic slides in comparative histology and embryol- 
ogy. Partnership in business possible. Box 281, Se 3/19 


The MARKET PLACE- 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 

—providing satisfactory credit is establi 

Single insertion $17.50 per inch 
7 times in 1 year 16.00 per inch 
13 times in 1 year 14.00 per inch 
26 times in 1 year 1 
52 times in 1 year 11.00 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


WANTED TO PURCHASE ... 
PERIODICALS } libraries and smaller 
SCIENTIFI and BOOKS collections wanted. 
WALTER J. JOHNSON e@ 125 East 23rd St., New York 10, N. Y. 


Sets and runs, tote 
and domestic. Entire 


Positions Wanted: 

(a) Bacteriologist; M.S., considerable work toward Ph.D.; 
years research, scientist large industrial company. (b) 
Ph.D. (Major: Plant Biochemistry; Minor: Physical Chemistry) ; 
three years, control chemist, eight years, research chemist in in- 
dustry; four years, director, food processing organization. For 
further information, please write Science Division, Medical Bureau, 
Burneice Larson, Palmolive Building, Chicago. xX 


twelve 
Chemist ; 


Research Scientist: B.Sc. and M.Sc. seeking opportunity Bacteriol- 
ogy, Chemistry, Engineering and Science. In 30's, single, willing 
to travel, hard worker, qrpenieer gets along with people. Success- 
ful record. Box 260 SCIEN 


Zoologist, man, 38, family, Ph.D., Entomology, Invertebrate Zool- 
ogy. Five years’ university teaching. Publications. Desires teaching- 
research josition. Box 285, SCIENCE. 


Zoologist; M.S., single, age 25. Two years university assistant in 
Zoology. Desires position teaching general Zoology in Western 
or Northwestern school. Box 286, SCIENCE. 2 


POStTxONS OPEN 


Biochemist: Recent Ph.D. preferred. Excellent opportunity for 
career man interested in basic research. Carries academic appoint- 
ment; may involve some teaching after first year. Newly equipped 
laboratory. Please send personal and professional data. Kresge Eye 
Institute, 690 Mullett Street, Detroit 25, Michigan. 9/19 


Positions Open: 
(a) Physician or Ph.D.; seeps on cholesterol metabolism; medi- 
cal school research department; West. (b) Organic Chemist, Bio- 
chemist and Bacteriologist with pharmacological training; new 
biological department; organization specializing in industrial re- 
searc (c) Chemist to take charge of control laboratories; new 
plant manufacturing intravenous solutions and allied products; uni- 
versity city; South. (d) Associate Professors, divisions of Bio- 
chemistry, Physiology, Pharmacology; medical school now being 
established in foreign country; new building, excellent facilities; 
wide variety research; faculty, principally Basssents students ; 
non-Europeans. (e) Biochemist; Master’s degree or equivalency; 
duties ; assisting pathologist in administrative work; advantageous 
if qualified hematology, serology; new laboratory department, 500- 
hospital; East. Science Division, Medical Bureau (Burneice 
son, Director) Palmolive Building, Chicago. x 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
libraries—Sets and runs—Single titles 
lso, please send us your want lists. 
STECHERT-HAFNER, 
31 East 10th St., 


INC. 
New York 3 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are i to sell 
at high market prices. Write Dept. A3S, S. CANNER, INC 
Boston 19, Massachusetts 


| PROFESSIONAL SERVICES 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 

VANTAGE PRESS, Inc. © 120 W. 31 St., New York 1. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


FOOD RESEARCH 


——e RESEARCH 
LABORATORIES, INC. 
Founded 1922 


Philip B. Howk, Ph.D., President 
Bernard L. Oser, Ph.D., Director 
Biological, Nutritional, Toxicological Studies 
Drug ond Allied Industries 


N.Y. 


LOOK AROUND... sxe 


number of satisfied advertisers using small-space ads requincly in 
practicall panei issue of SCIENCE—proof that these small ads get 
results! have a product or service of interest to scientists, 
4 not _ advantage of this low-cost means of increasing your 
profits! See above for rates & information. 


@ CONSULTATION 


——e ANALYSES 


for the Food 


48-14 33rd Street, Long island City 
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The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 
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SUPPLIES AND EQUIPMENT 


LABORATORY “SERVICES 


in Biochemistry, Chemistry, Bacteriology 
and Insecticide Testing 

_ Screening of compounds for insecticidal, 

_. fungicidal and bactericidal properties 

\ Biological evaluation and chemical 

|, determination of insecticides 

z Peet Grady and C.S.M.A. aerosol tests 


Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059 e MADISON 1, WISCONSIN 
SUPPLIES AND EQUIPMENT 
AVOID DELAY .... Cash in Advance payment 


MUST be enclosed with ALL ciassified ads. 
See “Charges and Requirements” 


STAINS 


STARKMAN Biological Laboratory 


@ RARE 
@ COMMON 
Price list on wo 
= Bloor St., 
Toronto, 


TACONIC FARMS 


Germantown, N. Y. 
Phone 187 F 2 


Swiss Mice 
Webster Strain 


4 
All AMINO 


| Rare Sugars, Biochemical Products, Reagents, New 
— 


Pharmaceuticals in stock. Write or phone PLaza 
7-8171 for complete price list. 
BIOS LABORATORIES, 17 Wat 


INC. New York 23, N. Y¥ 


“Your animal is half the experiment” 


SWISS ALBINO MICE—— 
ALBINO -W RATS 


8 P. O. BOX 331 
albino farm 


EQUIPMENT ISSUE 


Send your copy in, now! 


September 12, 1952 


FOR BRUTE SERVICE— 
THIS LENS TEAM CAN'T FAILI 
Stainless steel, solvent G heat-resist- 
ing cement, flawless optics, guaran. 


TRIPLET Jifetime durability. Choice of 


field, life, physical scientists and 
Ramsden ay educators everywhere. 


Literature available: ma, 
ment, scalers, geology 


ifiers, 


STHATEX INSTRUMENT £0. 


1861 HILLHUARST AVE., LOS ANGELES 27.CALIF.US.A. 


To Hold Rabbits Motionless 
you need the latest improved rabbit holder deve 
described in “Proceedings of Sociery for Experimenta! Biol. 
(63: 75, 1946) offered at reduced price. 


ogy and Medicine” 
For more information write 


KEMPER MANUFACTURING COMPANY 


Box 687, 


Santa Monica, California 


For the Seat 


e MICROSCOPES 

e ILLUMINATORS 

e MICROTOMES 
Equipment for Photomicrography 
Specialists in Leitz and Zeiss Equipment 
Write to 


ERIC SOBOTKA CO. 


102 West 42nd Street 
New York 36, N. Y. 


HEMACYTOMETER 
COVER GLASSES 


Optically Ground and Polished 


For accurate estimations with single 
or double counting chambers 


Gauged and sorted for thinness and supplied in thin (0.4 
mm.), medium (0.5 mm.), and thick (0.6 mm.) grades. 


Economically priced List Price 

20 x 26 $40 $330 $36.00 
Professional Grade x 26 mm. . : 
Factory Certified 20 x 26 mm. 50 440 48.00 
NBS Certified 20 x 26 mm. 1.00 13.00 


Packed in boxes of 6 envelopes each containing 2 glasses, 
separated by soft paper spacer. 


All three grades have rounded corners 
Write for complete catalog 


PROPPER MANUFACTURING CO., INC. 


10-34 44TH DRIVE, LONG ISLAND CITY 1, N. Y. 
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CLEAN 


Extra 
Clean! 


the accepted fast-acting 
Detergent & Wetting Agent 


If cleanliness is important to you, 
ALCONOX will save you Time, 
Trouble and Expense. ONLY ONE 
WASHING eliminates the gums, 
resins and precipitates which col- 
lect in, and around experimental 
vials, test tubes, retorts and other 
containers. 


ALCONOX is mild to your hands, 
making rubber gloves unnecessary. 
Its quick self - acting penetration 
gives you additional time for other 
important duties. 


ALCONOX is economical too: one 
spoonful makes a gallon of active 
cleanser, ready and able to lift soil 
or grime from your laboratory equip- 
ment faster than anything you have 
ever tried. 


Ib. .37 


(slightly higher on Pacific Coast) 
Write for literature and samples 
Dept. S-9 


ALCONOX 


WETTING AGENT 
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—The MARKET PLACE-— 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


SUPPLIES AND EQUIPMENT 


Cc. P. AMINO ACIDS 
and Peptides 
for immediate delivery 


M. CHEMICAL cO.. LTD. 
1651 - 18th 7 Santa Monica, Calif. 


JUST OUT! NEW LIST 
HYDRION 


pH Test Papers 
and 
pH Buffers 


Valuable and widely used for 
pH control. 


Write for your copy. 
Just specify H-S 


R. P. CARGILLE 
117 Liberty St. New York 6, N. Y. 


© HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information write 


HORMONE ASSAY LABORATORIES, Inc. @ S152 Spaulding Ave. 


TIME PROV 1H 
LaMOTTE SOI 
TESTING APPARATUS 


The result of 30 years of extensive cooperative research 
with agronomists and expert soi] technologists. 

The methods used are based on fundamentally sound 
chemical reactions adapted to the study of soils, and have 
proved invaluable aids in diagnosing deficiencies in plant 
food constituents. 

Methods for the following tests are available in single 
units or in combination sets: 


Ammonia Nitrogen 
Nitrate Nitrogen ei (acidity and alkalinity) 


Nitrite Nitrogen anganese 
Available Potash Magnesium 
Available Phosphorus Aluminum 

Chlorides Replaceable Calcium 
Sulfates 


Tests for Organic Matter in Soils, and Nutrient Solutions (hydro- 
culture) turnished only as separate units. 


The New LaMotte Soil Sampling Tube 


This New Soil Sampling Tube has been designed by ex- 
ge It is sturdily built of non-corrodible metals, light 
n weight (3% lbs.) and calibrated in 6” intervals for 
accurate soil sampling to any depth to 3 ft. Plastic Vials 
~y screw caps, for containing soil samples may also be 
ad. 
Information on LaMotte Soil Testing Equipment 
will be sent upon request. 


LaMOTTE CHEMICAL PRODUCTS COMPANY 


Dept. “H” Towson, Baltimore 4, Md. 
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Angle 


ry International Clinical Mod 


OW you can swing twelve 15 ml. Centri- 
fuge tubes or twelve blood serum tubes 

16 mm. x 100 mm. or smaller in your Inter- 
national Clinical Model. The new angle 
style head, Catalog No. 809, fits any Inter- 
national Clinical Model now in service and 
has 12 drilled holes to accommodate twelve 
15 ml. glass tubes in Metal Shields No. 302 
or 12 blood serum tubes in Metal Shields 
No. 303. Maximum speed of the No. 809 
head on alternating current 3770 r.p.m., 
1790 x g. Prices: No. 809 Head -——~ $33.90; 
No. 302 or No. 303 Shields -— each $1.05. 
Obtainable now from your Laboratory 
Apparatus Supply Dealer. 


P| Centrifuge 


Sr . 
Ave. 
\ 
arch 
| advantages offered only hy the 
plant ini 
international Clinical Model 
oti interchangeable accessories in wide variety — 
39 diferent accessory combination possibilities. 
Basket style heads for continuous gitrations — 
with conventional tube-carryins 
heads. 
py ex: Higher speeds, for example, 4-place 15 mi. angle 
head 4300 r-p-™- 2650 8- on alternating current. 
by x Guaranteed py over afty of specialization 
jn Centrifuge manufacture- \ 
ANY 
4, Ma. MITERNATION EQUIPMENT COMPANY 
1284 SOLDIERS FIELD RO AD, postON 35, MASS: 
1. 116 Q Send for B | 


A. FULL CHOICE OF HIGH QUALITY 
OPTICS 


B. ALL-METAL PRECISION FITTED 
SLIDEWAYS 


C. RACK AND PINION COARSE 
ADJUSTMENT 


D. MICROMETER-SCREW TYPE FINE 
ADJUSTMENT WITH FULL 
EXCURSION RANGE 


E. LONG WEARING BAKELITE STAGE 
ACCOMMODATES STANDARD 
AO MECHANICAL STAGES 


Schools cannot afford to be constantly replacing or repairing instruments of poor con- 
struction and design which quickly wear out or are easily damaged by students. Teaching 
microscopes must be both simple to operate and extremely durable. 

The AO Spencer No. 66B Microscope is identical in quality of construction to expensive 
AO laboratory instruments that have won world-wide recognition for precision optics 
and mechanical durability. Basic elements of this design have been time tested for over 
30 years. Although initial cost is slightly higher than the lowest-priced instruments, the 
66 will actually save you money through reduced replacement and maintenance. Learn 
all the facts before you buy. For information write Dept. | 2. 


American @ Optical ii} 


MIPANY 


INSTRUMENT DIVISION « BUFFALO 15, NEW YORK 
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